STATE  library  OF  PENNSYLVANIA 


r 


Does  not 
circulate 

J 

Book-\^ 

I 

Volume 


Pen  NSYLVAN  r A 
St  ate  Li brary 


-} /S  S'Y’/tfAOT  SECAjTlXlZV  (A-di-roAtiy/tikA^rA^oi-/.  CAara/r/f^.r  ancA Afarif/nun  77acAm^se.f  oA'AJze.ZiOu  fyS'ecoN/A^rx2^crmaAi/ifi<!  uf I’enns_ylyann/^'asA aZ/Ju  SusYaeJui/imi. 


xrn  67so!^^^^ 


COjU^  Alf'!Ah’rm/A)S'.  T’ort.^n.^Hn^  v/ p^Coa7. 
t7a7-A  sA(7/m.  ar^iJla-rcpTAS 
Co'A7^l7A/?/<7-tz7e*^  ■ 


xn 

/H>0 

XL 

3(?00 

X 

20(}(a\ 

s'l/^j'/zis^crs  cp.Vou^f?^}fA'/iuiy.sA 


Ran  ^jzaU^s 

7'/un  ra^r^zre^us  Cp7iy/p?ne ra.de. 


'-  SdXDffTOTVTS  (Si  COA'GJ.OMjBTiA.TTi}. 


RED  SSARES  and  JUd , Grey 
and  BaJjF CcZoTzredr^dryiU/zAfZAf/.'. 
SA.m4S’7^(?A7SS 

•d  /eh'  mAZTiTie/hsAuls. 


oTxZVj^j  conciZRim 
a?zd  t^dT^dl/zcepui^ 
‘SJjVDSTazycE 


^dddztv  rnarLTze  dvsi^ei^ 

2dM7SS^02POS 

~c~(2d2iffR  ivRi±E  •SAn\rzfST07^ 

Z CavidzeA'  af'dpssilsj 

_ } JBLUK ^au^.  JuR'tfES'TQTlTE 
(dOSAsils) 

^==^,~njdrfJkrD  jrARrkeTAi’EZj 
f'doAiiZrderou^  irpn.  eyre/ 
^idsa&'Sjum  .SAA7)d'jroj7£:s 
^a/:oide.s .) 


fVJaU'E  SA2VjnS7'0/VE 
fducpzde,s  / 

fIZ(7adzn^  SZade^J 

mass:  Z’A' 

ARGzn.  Rn^rmffsrodirs 

('a-  dew/hssil^) 

\ Med  (>f  BzTHessdoTze^ 


&L£7M  TuIME^T'OATEJ . 
Beds  c?/'  cZt.e.rd-. 


SECOND  ANNUAL  REPORT 


ON  THE 

GEOLOGICAL  EXPLORATION 


OF  THE 


STATE  OF  PENNSYLVANIA. 


BY 


PROF.  HENRY  D.  ROGERS, 
STATE  GEOLOGIST. 


READ  IN  SENATE,  FEB.  1,  1838. 


HARRISBURG : 


A--. 


. I'm } *1  an  •a/i.ii j (, j 


A : 


M.WT  ,Xv 


'i,  !;  ' .):■ 


I aft  ,[  ti': 


4-  . ,.  ■ ." , ■':' 

/•  -■  . .r-  :#  - 


Lv/i  -O'-i 


j ‘ 


^ i-o  b o : a j,  ^ ;:;.j 


'i.'it'''";'.’"  :i  'SE; 

Ui  [i  I h iiiiiflLBii  lyjyft  Ir  • .■•.  . ■•. 


Secretary’s  Office, 
Harrisburg,  Feb.  1,  1838. 


To  the  Speaker  of  the  Senate: 

SiR_In  accordance  with  the  acts  of  Assembly  on  the  subject  oi 
a Geological  Survey  of  the  State,  the  Annual  Report  of  the  State 
Geologist  has  this  day  been  transmitted  to  the  House  of  Represen- 
tatives. 

I am.  Sir, 

Very  respectfully, 

Your  ob’t  serv’t, 

tho.  h.  burrowes. 

Secretary  of  the  Commonwealth. 


REPORT 


OF  THE 


STATE  GEOLOGIST. 


To  the  Secretary  of  the  Commonwealth  of  Pennsylvania : 

Sir — In  compliance  with  my  duty,  as  State  Geologist,  I respect- 
fully present  to  the  Legislature,  the  following  report  of  the  progress 
which  has  been  made  in  the  Geological  Survey  of  the  State,  during 
the  past  year. 

In  my  former  report,  reasons  were  submitted,  somewhat  at  length, 
for  excluding  from  my  annual  narrative  of  the  operations  of  the 
survey,  any  detailed  account  of  the  facts  ascertained  during  each 
season ; and  for  presenting  the  whole  of  the  results  in  one  mass,  at 
the  close  of  the  survey,  in  the  form  of  a comprehensive  and  properly 
matured  description  of  the  mineral  resources  of  the  State. 

Another  year’s  experience  in  conducting  the  work,  with  increased 
opportunities  of  intercourse  with  the  people  of  the  Commonwealth, 
have  fully  assured  me,  not  only  of  the  discreetness  of  the  course 
adopted,  but  of  its  having  met  with  the  cordial  acquiescence  of  our 
citizens. 

I shall,  therefore,  in  the  present  communication,  after  mentioning 
the  districts  of  the  State  into  which  the  survey  has  been  carried  during 
the  past  year,  give  a brief  account  of  the  mode  of  conducting  tlie  Geo- 
logical examinations ; and  afterwards,  offer  a short  sketch  of  some  of 
the  general  results  obtained ; abstaining,  as  far  as  practicable,  from 
introducing,  for  reasons  already  before  the  public,  the  minute  and 
local  descriptions,  more  appropriate  to  an  advanced  stage  of  the 
survey. 
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CHAPTER  I. 

OF  THE  SEAT  OF  THB  OPERATIONS  OF  THE  SURVEYr 

The  last  Legislature  having  amended  the  act  providing  for  the 
Geological  Survey  of  the  State,  by  increasing  the  appropriation,  with 
the  view  of  adding  two  assistants,  and  of  augmenting  the  fund  set 
apart  for  the  incidental  expenses  of  the  survey,  it  became  my  duty 
to  make  a new  organization  of  the  Geological  corps,  upon  the  en- 
larged scale  contemplated.  Though  solicitous  to  commence  the  active 
operations  of  the  season,  with  the  full  complement  of  assistants  autho- 
rized by  the  act,  it  was  found  impracticable  to  embark  with  any 
increase  of  force  beyond  that  of  the  former  year  ; nor  was  it  until 
the  month  of  July  that,  after  very  diligent  inquiry,  I succeeded  in 
supplying  the  survey  with  assistants  of  competent  talents.  The 
difficulty  was,  in  part,  occasioned  by  some  unforeseen  resignations,. 
but  more  particularly,  by  the  extreme  scarcity  at  present  felt  every 
where  throughout  our  country,  of  scientific  persons,  of  accurate  know- 
ledge and  practical  skill  in  the  Geological  profession. 

I am  happy  to  have  it  in  my  power  to  state,  that  the  survey  is  now 
supplied  with  the  whole  number  of  assistants  authorized,  namely, 
hve  ; four  of  whom  are  aiding  me  in  the  Geological  duties,  and  one 
in  the  Chemical  analysis.  Out  of  the  fund  designed  for  the  inciden- 
tal expenses  of  the  survey,  I was  enabled,  during  the  latter  half  of 
tlio  season^  to  secure  the  services  of  four  additional  aids,  who  acted 
in  the  capacity  of  sub-assistants  ; and  who,  by  taking  an  active  part 
in  the  collection  of  specimens,  and  in  the  numerous  minute  measure- 
ments required,  have  promoted,  very  essentially,  the  progress  of  the 
work. 

Tlie  four  Geological  assistants,  are  Messrs.  Samuel  S.  Haldenan, 
Alexander  M’Kinley,  Charles  13.  Trego,  and  James  D.  Whelp- 
ley  ; and  the  Chemical  assistant  is  my  brothei’.  Dr.  Robert  E. 
Rogers  ; all  of  whom  merit  a high  enconium  for  the  zeal  and  ability 
with  whicli  they  have  executed  the  often  arduous  duties  which  I 
have  assigned  to  them. 

'I’he  sub -assistants  were  Messrs.  Alfred  F.  Darley,  Edwin 
Haldeman,  Horace  Moses,  and  Peter  W.  Shaeffer  ; who,  like- 
wise, discharged  their  duty  with  much  diligence,  and  a praiseworthy 
lidelity  to  the  interests  of  the  survey.,. 
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Notwithstanding  the  delay  in  getting  the  corps  fully  organized, 
it  is  believed,  a large  amount  of  systematic  and  minute  Geological 
research  has  been  accomplished  ; for,  in  consequence  of  the  favorable 
character  of  the  weather  during  the  past  autumn,  operations  in  the 
field  were  actively  prosecuted  until  the  middle  of  November — a period 
later,  by  several  weeks,  than  that  which  may  occasionally  terminate 
the  season. 

Throuffh  the  zealous  aid  which  I have  received  from  the  assistants 

O 

and  sub-assistants  engaged  in  the  survey,  the  observations  made, 
during  this  year,  will  be  ultimately  elucidated,  by  a large  and  care- 
fully selected  series  of  characteristic  specimens  of  our  rocks,  coals, 
ores  and  other  minerals,  exceeding,  probably,  two  thousand  pieces  in 
number.  These  are  now  undergoing  a minute  examination,  and 
receiving  a temporary  classification ; such  of  them  as  require  it, 
being  set  apart  to  be  chemically  analyzed  or  tested,  preparatory  to 
placing  the  whole  collection,  when  the  survey  shall  be  sufficiently 
advanced,  in  the  State  Geological  Cabinet. 

It  was  contemplated,  in  the  early  part  of  the  season,  to  explore, 
in  more  or  less  detail,  all  that  portion  of  Pennsylvania  included 
between  the  Delaware  river,  from  Easton  to  the  New  York  line,  on 
one  side,  and  the  Susquehanna,  from  Middletown  to  Tioga  Point,  on 
the  other,  extending  from  the  South  mountain  to  that  part  of  the 
Northern  boundary  of  the  State  embraced  between  these  two  rivers. 
All  the  anthracite  coal  regions,  and  a wide  circumjacent  country, 
would  have  been  thus  examined.  Partly  from  the  difficulty  already 
referred  to,  of  procuring  adequate  assistance  at  a sufficiently  early 
period  of  the  season,  but  more  especially  from  the  magnitude  of  the 
task  itself,  it  soon  became  apparent  that  a portion  only  of  this  large 
territory  could  be  minutely  traversed ; and  this  portion  was  further 
circumscribed  by  the  time  consumed  in  the  detailed  measurements, 
which  it  became  necessary  to  institute  in  exploring  the  several  coal 
fields. 

The  investigations  of  the  survey  have  been,  during  the  past  season, 
directed  more  particularly  to  the  minute  features  of  the  several  anthra- 
cite coal  regions  included;"within  the  general  district  allotted  for  exam- 
ination. The  great  southern  basin,  lying  chiefly  within  Schuylkill 
county,  has  received  the  most  minute  inspection ; several  portions  of 
it  having  undergone  as  thorough  an  examination  as  the  data  sup- 
plied by  the  existing  mines  rendered  practicable  at  the  present  time ; 
though  much  remains  yet  to  be  seen  before  I can  draw  up  a complete 
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account  of  its  resources,  and  explain  the  intricate  features  which 
these  often  present. 

The  most  northern  anthracite  region,  that  of  the  Wyoming  and 
Lackawanna  valleys,  has,  in  like  manner,  undergone  an  extensive 
series  of  minute  measurements,  and  has  been  explored  somewhat 
in  detail. 

A less  minute,  though  a still  considerable  degree  of  attention  has 
been  given  to  that  part  of  the  great  middle  coal  region  which  lies  be- 
tween the  head  waters  of  the  Little  Schuylkill  and  the  Lehigh  rivers, 
including  the  Beaver  Meadow,  the  Hazleton,  and  the  several  neigh- 
boring coal  fields. 

I am  gratified  to  be  able  to  state,  that  though  these  researches  in 
the  several  anthracite  districts  are,  in  consequence  of  the  vast  multi- 
plicity of  the  points  that  needed  examination,  far  from  being  termi- 
nated, they  have  already  resulted  in  the  development  of  facts  of  very 
high  practical  interest,  calculated  to  lend  greater  certainty  and  expe- 
dition, in  the  discovery  of  coal  in  numerous  new  places,  and  to  assist 
materially,  it  is  hoped,  by  the  sounder  views  which  they  may  here- 
after introduce,  concerning  the  structure  of  these  basins,  to  the  re- 
covery of  some  of  the  coal  seams,  which,  from  the  nature  of  their 
dislocations,  are  daily  deceiving  the  anticipations  of  the  miner. 

Much  active  capital  is  annually  thrown  away  in  our  several  coal 
regions,  from  a want  of  knowledge  on  the  part  of  those  interested, 
as  to  certain  features  in  the  structure  of  particular  parts  of  these 
basins,  which  cause  many  tracts,  that  are  externally  promising,  to  be 
almost  wholly  unproductive.  The  survey,  by  making  the  true  struc- 
ture of  these  districts,  better  known,  has  already  done  something,  and 
v/ill,  hereafter,  it  is  believed,  when  the  facts  are  in  a state  for  publica- 
tion, effect  much  more,  to  check  this  waste  of  capital,  and  give  it  a 
more  useful  direction. 

Some  valuable  and  extensive  deposits  of  iron  ore,  have  been  explo- 
red in  the  formations  external  to  the  coal  regions,  and  such  data  collect- 
ed concerning  them,  as  must  tend  greatly  to  facilitate  the  development 
of  the  same  ores  in  the  corresponding  formations  in  other  districts  of 
the  State. 

Besides  the  researches  undertaken  in  the  various  anthracite  coal 
basins,  a large  extent  of  country,  embracing  the  several  formations 
below  the  coal,  has  been  traversed,  and  in  certain  tracts  minutely 
explored,  where  the  nature  and  quantity  of  particular  mineral  deposits 
rendered  such  close  attention  necessary. 
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As  many  extensive  districts,  amounting  in  some  counties  to  nearly 
their  entire  surface,  possess  a very  simple,  monotonous  geology,  com- 
prising only  one  or  two  well  known  formations,  which  were  early 
ascertained  to  include  but  few  valuable  mineral  substances,  and  those 
in  very  insignificant  quantity,  I have  deemed  it  essential  to  the  frugal 
use  of  the  funds  and  time  of  the  survey,  to  exercise  a discretion  as  to 
the  degree  of  minuteness  of  the  exploration  proper  to  each  neighbor- 
hood. It  is  obvious,  that  some  quarters  of  the  State,  owing  to  the 
amount  of  their  mineral  productions,  and  to  the  intricate  manner  in 
which  they  are  distributed,  must  require  a far  larger  share  of  close 
and  detailed  investigation,  than  other  regions  relatively  barren  in  these 
resources  ; at  the  same  time  I would  remark,  that  every  section  of 
the  State  will  be  examined  with  that  degree  of  scrutiny  necessary  to 
determine  the  absence  or  existence,  and  the  relative  scarcity  or  abun- 
dance of  those  mineral  deposits,  which  possess  a value  from  their 
useful  applications.  I mention  this,  because  disappointment  may 
otherwise  be  felt  at  no  explorations  having  yet  been  made  of  particu- 
lar places,  containing,  or  supposed  to  contain,  materials  of  practical 
importance.  Many  such  places,  within  the  counties  where  the  sur- 
vey has  been  in  progress,  have  not  yet  been  explored  ; some  from  a 
conviction,  based  on  a previous  familiarity  with  the  formation,  that 
they  do  not  deserve  the  time  it  would  require,  and  some  in  conse- 
quence of  the  investigations  in  the  particular  districts  not  having  yet 
been  terminated.  I deem  it  necessary  in  Geological  researches  gene- 
rally, for  the  sake  of  insuring  accuracy,  and  for  the  avoidance  of  er- 
rors and  omissions,  that  the  explorer  should  revise  many  portions  of 
his  work,  and  make  use  of  the  fresh  accessions  cf  more  and  more, 
exact  knowledge  which  he  is  daily  acquiring.  Upon  this  principle, 
numerous  districts,  which  some,  who  are  not  familiar  with  the  nature 
of  Geological  research,  may  fancy  to  have  been  superficially  traversed 
are  designed  to  be  again  examined  in  certain  portions,  and  under  far 
more  favorable  circumstances,  for  exactness  in  the  results,  than  could 
exist  at  first,  when  the  materials  appropriate  to  each  formation,  had 
not  as  yet  been  ascertained. 

The  following  sections  of  this  report,  describing  the  nature  of  some 
of  the  more  refined  operations  of  the  survey,  and  a portion  of  the 
general  results  arrived  at  in  the  prosecution  of  the  work,  will  convey 
a more  just  idea  of  the  amount  of  investigation  performed,  and  the 
degree  of  detail  introduced  into  it,  than  could  possibly  be  made  known 
through  a mere  enumeration  of  the  districts  visited  and  explored. 
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CHAPTER  II. 

MODE  OF  CONDUCTING  THE  GEOLOGICAL  INVESTIGATIONS. 

I now  proceed  to  describe,  concisely,  the  manner  in  which  the  field 
operations  of  the  Geological  Survey  have  been  conducted.  Some 
brief  statements  on  this  subject  may  operate  to  dispel  certain  errone- 
ous notions,  which  many  entertain  throughout  the  State  in  regard 
to  what  is  really  within  the  reach  of  Geological  research,  and  at 
the  same  time,  inspire  a deserved  confidence  in  the  precision,  the 
variety  and  praetic;d  value  of  those  results  which  are  attainable. 

The  legitimate  objects  of  a Geological  Survey,  the  intention  of 
which  is  general  and  public  utility,  should  consist,  I conceive,  in  de- 
termining : — 

First. — The  nature  of  the  various  rocks  comprised  in  the  region 
explored,  and  the  mineral  substances  which  they  enclose. 

Secondly. — The  extent  of  country  which  each  species  of  rock  and 
its  associated  minerals  (or  in  the  technical  language,  each  formation) 
occupies,  delineating  the  limits  of  every  such  mineral  area  on  some 
map  of  adequate  size  and  accuracy. 

Thirdly. — In  establishing  the  order  oi.  superposition,  not  only  of 
all  the  several  formations,  considering  each  as  a group  comprising 
numerous  strata,  but  also,  of  the  multifarious  sub-divisions,  or  beds 
composing  the  respective  formations  ; ascertaining  at  the  same  time, 
the  thicknesses,  severally,  of  each  individual  stratum  and  group  of 
strata,  more  especially  where  there  are  materials  of  direct  value,  such 
as  coal,  iron  ores,  or  useful  rocks,  forming  a part  of  the  series. 

Fourthly. — In  determining,  for  as  great  a multitude  of  places  as 
possible,  the  angle  and  direction  of  the  dip,  (or  slope)  of  the  strata,, 
in  order  to  compute  to  what  depth  any  known  bed  or  layer  descends 
below  the  surface  in  any  particular  neighborhood. 

Fifthly. — In  ascertaining,  as  nearly  as  possible,  the  configuration 
of  the  surface,  so  as  to  be  able,  from  observations  made  on  the  range, 
the  thickness  and  the  dip  of  the  strata,  to  calculate,  among  other 
results,  at  what  places  on  the  surface,  any  regular  mineral  deposits, 
that  we  may  be  tracing,  will  show  themselves. 

Sixthly. — In  detecting  and  tracing  those  contortions,  and  those 
rtbrupt  dislocations  of  the  strata,  which  in  so  many  rich  mineral  dig- 
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tricts  occur  to  frustrate  the  hopes,  and  to  baffle  the  skill  of  the  indus- 
trious miner.  An  accurate  knowledge  of  these  irregularities  in  the 
Geological  structure  of  a region,  is  only  to  be  gathered  from  an  in- 
spection, both  extensive  and  critical,  of  its  mines,  and  from  the  fea- 
tures sometimes  seen  in  the  exposed  portions  of  its  surface.  Every 
person,  at  all  familiar  with  mining  regions,  will  perceive  the  incalcu- 
lable advantage  to  any  disturbed  mineral  district,  of  this  kind  of 
knowledge  regarding  it. 

Seventhly. — A judiciously  conducted  survey,  must  of  course  in- 
clude an  examination  of  all  those  mineral  substances,  not  regularly 
disposed  in  strata,  but  dispersed  with  less  method  either  in  the  soil 
or  the  solid  rocks,  which,  from  their  properties  and  their  quantity, 
promise  to  be  useful  to  society.  The  mode  of  tracing  these  materials, 
is  more  desultory  than  that  where  the  deposits  are  regularly  stratified  ; 
and  in  the  following  account  of  the  methods  of  examination  adopted, 
little  will  be  said  regarding  this  branch  of  Geological  research,  as 
few  rules  can  be  laid  down  to  assist  investigation,  where  success  de- 
pends chiefly  on  experience,  guided  by  a knowledge  of  the  princi- 
ples of  the  science  and  of  the  Geology  of  the  particular  country  to 
be  explored. 

In  entering  upon  the  detailed  investigation  of  the  country  included 
between  the  Susquehanna  and  Delaware  rivers,  which  was  the  prin- 
cipal theatre  of  the  operations  of  the  survey  during  the  past  year,  a 
sufficiently  correct,  general  knowledge  of  the  formations  ®f  this  part 
of  the  Slate  had  been  previously  acquired,  to  render  it  wholly  unneces- 
sary to  make,  (as  was  done  in  the  previous  season,)  any  reconnoisance 
of  the  region  by  crossing  the  country  traversely  to  the  range  of  the 
strata,  a preliminary  step  of  the  greatest  consequence  when  the  general 
structure  of  a district  is  not  already  definitely  known.  A more  minute 
species  of  exploration  was  therefore  commenced  early  in  the  season. 
A triple  sub-division  of  the  whole  region  being  made,  the  central 
portion,  including  all  the  anthracite  tracts  of  the  State,  was  confided 
to  two  of  the  Geological  assistants,  but  owing  to  the  highly  responsi- 
ble nature  of  the  researches,  I devoted  by  far  the  largest  share  of  my 
own  personal  labors  and  superintendence  to  this  quarter.  To  another 
assistant,  was  allotted  the  country  laying  north-east,  and  north  of  the 
several  anthracite  coal  regions ; while  the  fourth  asssistant  was  charged 
with  the  examination  of  the  section  included  between  the  South  moun- 
tain and  the  Blue  mountain.  From  the  comparative  intricacy  of  the 
Geology  of  this  last  division,  and  from  its  abundant  msperal  resources. 
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m the  sliape  of  iron  ores,  roofing  slates,  limestone,  and  other  mate«* 
rials,  I bestowed  on  it,  next  to  the  southern  anthracite  region,  the 
largest  proportion  of  my  time  and  personal  study. 

The  north-eastern  and  northern  counties  of  the  quarter  of  the  State^ 
under  investigation,  being  marked  by  great  uniformity  and  simplicity 
of  structure,  and  containing  formations  relatively  less  abundantly  sup- 
plied with  useful  mineral  substances,  this  division  was  conceived  to 
claim  for  the  present,  a smaller  share  of  my  individual  attention. 

Throughout  these  several  sub-divisions  of  the  State,  a very  con„ 
siderable  progress  has  been  made,  in  tracing  the  boundaries  of  each 
of  the  formations,  and  in  delineating  them  upon  the  map. 

An  ample  collection  of  specimens,  illustrating  both  the  more  im- 
mediately useful,  and  the  scientifically  interesting  facts  in  the  Geology 
of  the  region,  was  at  the  same  time  gathered.  Mines,  excavations  of 
all  kinds,  and  the  natural  exposures  of  the  rocks  and  minerals,  were 
visited  and  explored,  wherever  any  hope  v/as  entertained  of  their 
affording  an  insight  into  the  resources  and  structure  of  the  country 
in  their  neighborhood,  in  regard  to  points  not  previously  established. 

The  various  investigations  already  alluded  to,  as  constituting  the 
inquiries  essential  to  a properly  conducted  Geological  Survey,  having 
been  pursued  with  as  much  minuteness  and  method  as  was  practicable 
amid  the  impediments  arising  from  the  gross  defectiveness  of  the  State 
map,  from  the  vrilderness  condition  of  many  parts  of  the  regions  ex- 
plored, and  the  natural  intricacy  in  the  Geology  of  other  portions  of 
the  country,  it  is  unnecessary  to  dv/ell  in  detail,  on  all  the  methods 
resorted  to  for  collecting  the  information  sought.  I deem  it  quite 
proper,  however,  to  call  attention  to  the  use  made,  in  the  operations 
of  this  year,  of  various  kinds  of  surveying  instruments,  introduced 
for  the  purpose  of  imparting  increased  accuracy  to  many  of  the  inves- 
tigations. 

To  procure  a correct  knowledge  of  the  actual  position,  and  the 
true  magnitude  of  the  mineral  deposits,  as  coal,  certain  kinds  of  iron 
ore,  and  other  valuable  beds  composing  part  of  the  strata  of  any  re- 
gion, it  is  indispensible,  that  numerous  measurements  be  performed 
v/ith  the  Compass,  or  what  is  better,  with  the  Theodolite,  the  Chain, 
the  Level,  and  the  Barometer,  to  ascertain  the  thickness  of  each  for- 
mation, and  in  some  cases  of  each  separate  stratum. 

In  performing  these  measurements,  the  method  is  to  select  some 
spot,  the  neighborhood  most  usually  of  a stream,  where  the  rocks 
are  sufficiently  exposed  to  display  the  numerous  beds,  with  their 


GEOLOGICAL  INVESTIGATIONS. 


13 


dip  or  inclination  to  the  horizon,  and  whatever  other  important  fea- 
tures of  stratification  they  may  possess.  The  more  nearly  perpen- 
dicular to  the  course  of  the  strata,  the  general  direction  is  of  such 
natural  sections  of  the  locks,  the  less  is  the  intricacy  of  the  measure- 
ments, and  the  simpler  are  the  calculations  necessary  to  show  the  true 
place  and  thickness  of  each  bed  and  formation  in  the  series.  It  so 
results,  from  the  peculiar  nature  of  the  great  subterranean  movements 
which  originally  elevated  our  strata,  and  from  the  skill  of  man  in 
constructing  avenues  of  communication  among  our  most  rugged  hills, 
that  the  mountainous  districts  of  Pennsylvania  ofi’er  the  Geologist  a 
remarkable  variety  of  natural  and  artificial  sections,  singularly  well 
adapted  for  supplying  accurate  data  for  Geological  measurements,  and 
for  facilitating  the  collection  of  an  ample  and  continuous  series  of  spe- 
cimens for  illustrating  our  mineral  resources.  In  many  cases,  a stream 
passing  out  of  one  longitudinal  valley  to  enter  another  parallel  with 
it,  flows  through  some  notch  by  which  the  dividing  chain  of  hills,  or 
mountain  ridge  is  cleft  to  its  very  base,  while,  as  if  to  assist  still 
better,  the  researches  of  the  survey,  som.e  road,  canal,  or  railroad, 
stinted  for  room,  has  caused  the  artificial  excavation  of  the  strata, 
presenting  hereby  the  best  conditions  possible  for  accurately  studying 
the  rocks  and  their  contents,  for  securing  characteristic  specimens, 
and  at  the  same  time,  for  affording  a base  for  measuring  the  position 
and  dimensions  of  every  thing  contained  in  the  formations. 

A close  examination  of  our  rocks,  performed  with  the  aid  of  in- 
struments, being  thus  very  practicable  at  a great  number  of  places,  it 
is  contemplated  to  multiply  these  minute  operations  of  the  survey,  so 
as  to  extend  them,  not  only  to  all  the  formations  of  the  Appalachian 
region,  but  to  many  different  places  in  each  formation,  for  which 
there  exists  a peculiar  facility  on  account  of  the  re-appearance  at  the 
surface  of  most  of  the  strata,  in  several  successive  belts,  as  we  cross 
the  mountain  chain  of  the  State.  This  is  likewise  promoted  by  the 
many  natural  transverse  sections  which  each  formation  presents 
wherever  it  re-emerges  along  a ridge  or  valley  of  any  considerable 
length.  Comparisons  may  thus  be  instituted  of  the  highest  practical 
and  scientific  importance  between  different  portions  of  the  same  group 
of  rocks,  as  seen  at  various  distant  points.  Thus,  should  it  appear 
from  measurements  made  of  a particular  formation  in  a certain  county, 
that  at  a given  number  of  feet  from  the  top  or  bottom,  it  embraces  a 
regularly  stratified  bed  of  iron  ore,  valued  for  its  excellent  properties, 
it  becomes  a point  of  deep  interest  to  ascertain,  even  with  an  approit- 
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imation  to  accuracy,  the  distance  at  which  it  is  likely  to  he  found 
from  the  top  or  bottom  of  the  same  formation,  should  it  show  itself 
in  other  quarters  of  the  State. 

The  whole  stratum,  from  a number  of  examinations  made  at  dif- 
ferent points,  is  perhaps  observed  to  undergo,  elsewhere,  a regular 
increase  or  diminution  in  its  thickness  ; but  a chain  of  such  observa- 
tions will  inform  us  of  the  rate  of  this  change,  and  enable  us  to  judge, 
with  tolerable  precision,  of  the  real  situation  of  the  bed  of  ore,  should 
it  still  accompany  the  formation. 

Convinced  of  the  correctness  of  the  views  here  expressed,  in  regard 
to  the  utility  of  measuring,  in  detail,  the  strata  at  various  exposures, 
I planned  and  set  on  foot  the  instrumental  survey  of  an  extensive 
series  of  Geological  sections,  several  of  which  have  been  elaborately 
executed,  occupying,  with  the  necessary  subsidiary  explorations,  a 
considerable  portion  of  the  latter  part  of  the  season. 

To  present  a rapid  sketch  of  what  has  been  done  in  this  branch  of 
research,  in  the  several  formations  composing  the  region  set  apart 
for  the  past  season’s  operations,  it  is  proper,  first,  to  mention,  that 
no  suitable  opportunity  presented  itself  for  attempting  any  detailed 
measurement  of  either  the  sandstone  formation  at  the  base  of  the 
whole  series  of  our  secondary  rocks,  which  rests  usually  on  the 
flanks,  and  at  the  foot  of  the  northern  ridges  of  the  South  mountain, 
or  of  the  great  Limestone  of  the  Kittatinny  valley,  the  next  stratum 
in  the  ascending  order. 

A minute  examination,  with  the  aid  of  instruments,  of  the  next 
rock,  the  Slate  of  the  Kittatinny  valley,  was  made  on  the  Delaware 
river,  from  a point  nearly  opposite  Columbia  to  the  Water  Gap  ; and 
the  same  measurements  were  extended  to  embrace  a complete  sec- 
tion of  several  of  the  overlying  strata,  the  sandstones  and  conglome- 
rates of  the  Kittatinny  mountain,  as  they  are  displayed  in  the  majestic 
cliffs  of  the  Water  Gap,  and  the  shales  and  sandstones  of  the  valley 
beyond  it  on  the  north. 

A very  extensive  section  has  been  begun,  but  not  completed,  on 
the  Lehigh,  commencing  in  the  neighborhood  of  Mauch  Chunk,  with 
the  conglomerate  formation,  which  lies  immediately  below  the  coal 
measures,  and  embracing  all  the  several  groups  of  strata,  so  admira- 
bly exposed  along  the  river,  from  that  point  to  the  southern  side  of 
the  bold  notch,  by  v/hich  the  Lehigh  passes  through  the  Kittatinny 
mountain  into  the  valley  to  the  south.  From  this  line  alone,  much 
useful  knowledge  will  be  derived.  The  measurements  and  the  spe- 
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cimens  there  collected,]  tviil  slioiY  the  dime)isitm^  cOaipasition  in 
this  section  of  the  State,  of  all  the  strata,  composing  no  less  than 
nine  out  of  the  whole  thirteen  formations,  which  constitute  the  Ap- 
palachian region  of  Pennsylvania. 

Another  continuous  section,  including  almost  as  large  a number  of 
the  formations — eight  in  all — was  measured  along  the  east  side  of  the 
Susquehanna  river,  starting  from  the  southern  base  of  the  Kittatinny 
mountain,  at  the  upper  surface  of  the  slate,  or  third  formation  of  the 
series,  and  extending  througliDauphin  to  the  Third  mountain,  to  the 
top  of  the  eleventh  rock  in  the  series,  or  the  red  shale  below  the 
coal.  A comparison  of  this  section,  with  those  made  across  the  same 
belt  of  strata,  at  points  further  east  in  the  State — for  example,  with 
that  on  the  Lehigh  above  spoken  of — will  present  some  instructive 
points  of  contrast  and  resemblance. 

A highly  interesting  exposure  of  the  denuded  edges  of  nearly  all 
the  middle  formations  of  the  series,  being  exhibited  on  the  w'esterii 
side  of  the  Susquehanna,  between  Cattawissa  and  Bloomsburg,  and 
extending  by  Fishing  creek  and  its  little  tributary,  Hemlock  creek, 
into  the  heart  of  Montour’s  ridge,  so  as  to  lay  bare  nearly  every 
stratum  included  between  the  lower  part  of  the  Fifth  formation  and 
the  upper  part  of  the  Ninth,  a line  of  measurements  was  here  under- 
taken. 

One  principal  motive  for  this,  was  to  ascertain,  with  precision, 
the  place  among  the  formations  of  the  valuable  layer  of  iron  ore, 
for  which  the  neighborhood  in  question  has  becom.e  somewhat  noted. 
This  section  was  made  to  terminate  at  the  junction  of  Formations 
No.  IX  and  No.  X,  at  a point  near  the  summit  of  the  Cattawissa 
mountain ; but  in  order  to  extend  it  to  embrace  the  next  superior 
group  of  rocks,  a measurement  of  these  was  accomplished  where 
the  recent  cuttings  on  the  railroad,  at  its  passage  through  the  moun- 
tain, in  the  gorge  of  the  Cattawissa  creek,  afford  unusual  facilities  for 
the  purpose. 

In  order,  still  more  fully  to  establish  a clue  to  the  position  of  the 
band  of  iron  ore  above  mentioned,  and  to  ascertain  its  range  and 
probable  quantity,  another  shorter  section,  confined  to  the  foripation 
immediately  embracing  it,  was  surveyed  at  a fine  exposure  of  the 
stratification  two  and  a-half  miles  below  Danville,  in  the  cliffs  called 
the  Danville  Narrows.  The  data,  furnished  by  these  investigations, 
will  serve,  it  is  hoped,  as  an  index  to  point  out  the  position  of  this 
«Hre,  and  the  indications  by  v/hkh  it  must  be  traced  in  the  other 
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counties  of ‘the  Appaiachi^n  f.egioTi,  of  the  State.  The  origin,  chemi- 
cal composition,  and  some  of  the  Geological  relations,  thus  ascer- 
tained, ol  this  remarkable  variety  of  iron  ore,  will  be  given  in  an  after 
part  of  the  present  report,  my  object,  now,  being  simply  to  exhibit 
the  nature  of  some  of  the  operations  of  the  survey,  and  the  principles 
and  views  which  induce  me  to  make  them  an  important  portion  of 
the  work. 

In  order  to  make  known  the  true  relative  situation  of  the  anthra- 
cite coal  measures  of  the  State,  to  the  other  formations  which  adjoin 
them,  I caused  a very  complete  section  to  be  surveyed,  and  an  ample 
collection  of  specimens  to  be  gathered  along  the  Schuylkill  river,  from 
near  Mount  Carbon,  through  the  gaps  in  the  Sharp  and  Second 
mountains,  to  a point  within  half  a mile  of  Schuylkill  Haven.  From 
this  section,  that  on  the  Lehigh  below  Mauch  Chunk,  and  that  on  the 
Susquehanna  near  Dauphin,  the  relations  of  the  anthracite  coal  mea- 
sures to  the  other  formations,  and  of  these  to  each  other,  will  be  satis- 
factorily seen  ; but  until  the  proper  time  arrives  for  delineating 
them,  and  the  other  sections  of  a similar  kind,  all  of  which  it  is  in- 
tended hereafter  to  have  engraved,  it  will  be  most  judicious  to  omit 
attempting  any  minute  account  of  them.  With  a view  to  establish, 
in  like  manner,  the  connection  between  the  anthracite  coal  measures 
of  the  Wilkesbarre  or  Wyoming  basin,  and  the  surrounding  strata, 
and  also  to  ascertain  in  what  respects  these  differ  in  regard  to  thick- 
ness, composition  and  mineral  constituents,  from  the  strata  of  the  same 
formations  measured  at  the  several  points  described,  on  the  southern 
side  of  the  Pottsville  basin  ; a detailed  survey  was  made  of  the  rocks, 
as  they  aro  exposed  in  the  long  natural  section  which  the  north  branch 
of  the  Susquehanna  displays,  in  crossing  the  south-western  point  of 
the  northern  coal  field  at  Beach  Grove.  Another  was  undertaken  at 
the  gap  which  the  river  makes  at  Nanticoke,  and  another  at  the  gap 
of  Solomon’s  creek,  near  Wilkesbarre. 

Within  the  coal  fields  themselves,  where  such  detailed  measure- 
ments of  the  strata  are  of  special  importance  for  supplying  the  data 
by  which  particular  coal  seams  may  be  traced  and  recognized, 
a nui:gber  of  transverse  sections  have  been  surveyed  after  the 
same  plan.  By  far  the  most  extensive  and  elaborate  of  these,  and 
which  has  been  performed  with  as  much  accuracy  as  the  nature  of 
the  ground  and  developments  of  the  region  would  admit,  embraces 
the  entire  width  of  the  southern,  or  Pottsville  basin,  at  its  broadest 
part.  This  section,  which  is  more  than  four  and  a-half  miles  iia 
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length,  extends  from  the  Sharp  mountain,  at  Pottsville,  to  the  south- 
ern slope  of  the  Broad  mountain,  in  a direction  very  nearly  at  right 
angles  to  the  course  or  bearing  of  the  strata.  Wherever  the  strata 
along  this  line  were  found  exposed  by  either  natural  or  artificial 
denudation,  measurements  were  made  at  right  angles  to  their  gene- 
ral bearing,  and  their  dip  or  inclination  carefully  ascertained.  The 
distances  of  the  coal  beds  from  certain  fixed  points,  or  from  one 
another,  were  also  obtained,  either  from  actual  inspection,  or  from 
data  already  in  the  possession  of  proprietors. 

The  same  series  of  rocks  and  coal  beds,  whenever  it  was  practi- 
cable, were  visited  and  measured  in  several  different  places,  in  order 
to  detect  any  changes  which  might  occur  in  their  relative  thickness, 
and  intervening  distances.  These  measurements  were  then  com- 
pared with  each  other,  and  the  whole  finally  connected  into  one 
system. 

In  addition  to  the  above  labors,  the  coal  mines  were  personally 
inspected,  and  observations  recorded  regarding  the  dip,  direction, 
thickness,  and  the  quality  of  the  strata. 

Sets  of  sjrecimens  were  taken  from  each  coal  seam,  both  of  the 
coal  itself,  and  of  its  underlying  and  overlying  strata. 

Similar  measurements,  observations,  and  collections  were  made 
along  a line  crossing  the  coal  region  at  Tamaqua,  on  the  Little 
Schuylkill,  the  investigations  here  extending  to  a complete  explora- 
tion of  all  the  mines  that  are  accessible. 

Operations  precisely  analogous,  were  performed  in  that  part  of 
the  coal  basin  occupied  by  the  Nesquehoning  or  Room  Run  mines, 
belonging  to  the  Lehigh  company;  and  also,  at  the  vast  excavations 
of  coal  called  the  Summit  mines,  the  property  of  the  same  corpo- 
ration. 

From  the  more  backward  state  of  development  of  the  western 
half  of  the  southern  coal  basin,  fewer  accurate  measurements  there 
were  practicable.  A transverse  section  of  the  basin  on  Rause  creek, 
north  of  Pine  Grove,  was,  however,  surveyed;  while  many  inter- 
esting facts,  and  valuable  data  concerning  the  coal  seams  and  the  iron 
ores  of  this  portion  of  the  region,  were  procured. 

The  utility  of  a series  of  detailed  measurements  of  our  strata,  will 
be  obvious,  when  it  is  considered,  that  in  conducting  such  instru- 
mental observations,  all  the  rocks  and  mineral  deposits  of  a district 
are,  in  turn,  presented  to  inspection  ; so  that  the  true  relative  place 
and  real  dimensions  of  the  most  obscure  layer,  if  its  nature  justify 
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it,  may  be  definitely  ascertained.  Thus,  when  the  measurements  of 
a formation  are  sufficiently  multiplied,  nothing  that  constitutes  a part 
of  it,  as  a regular  stratum,  liowever  minute,  need  escape  observation  ; 
since  its  place  being  already  known,  in  relation  to  that  of  all  the 
other  beds  of  the  group,  we  are  in  possession  of  a clue  of  the  least 
erring  sort,  to  lead  us  to  its  discovery.  While  this  is  strictly  the 
case,  let  it  be  borne  in  mind,  that  the  mineral  deposits  of  the 
earth,  unlike  its  vegetable  and  animal  inhabitants,  follow  no  very 
constant  t}^pe — undergoing,  though  sometimes  very  gradually,  inces- 
sant changes,  both  of  composition  and  external  features  ; so  that  it 
behooves  ns,  before  we  apply,  in  practice,  any  supposed  clue  which 
our  measurements  may  have  afibrded  us,  to  assure  ourselves,  from 
an  adequate  number  of  instrumental  observations,  performed  over  a 
sufficiently  wide  district,  of  the  nature  and  amount  of  the  modifica- 
tions presented  by  the  strata,  that  we  may  make  the  required  allow- 
ance in  our  calculations.  Yet,  this  very  consideration  is  itself  a 
striking  argument  in  favor  of  the  importance  of  accurately  measuring 
our  formations  ; for,  if  they  vary  from  point  to  point  in  their  dimen- 
sions and  aspect,  how  shall  we  guard  against  the  liability  of  con- 
founding one  stratum  with  another,  but  by  subjecting  them,  at 
various  i)laces,  to  that  critical  species  of  comparison,  which  we  may 
institute  Avhen  we  know  all  the  dimensions,  and  have  full  suites  of 
specimens  of  the  rocks  before  us  ? Tlie  propriety  of  tliis  remark  is 
well  exemplified  in  the  delusion  which  many  of  the  citizens  of  the 
State  are  under,  respecting  the  presence  of  coal  in  a group  of  rocks 
in  which  it  has  no  existence,  situated  several  stages  below  the  true 
coal  measures,  but  where  some  fallacious  appearances  of  a coal  for- 
mation prevail.  Some  useful  illustrations  of  the  necessity  of  tracing 
the  variations  in  the  nature  and  quality  of  our  rocks  and  minerals,  by 
means  of  multiplied  measurements,  and  an  ample  series  of  speci- 
mens, will  be  offered  in  a subsequent  part  of  this  report. 

W'hile  the  examinations  in  the  field  have  been  thus  in  active  pro- 
gress, the  investigatipns  in  the  chemical  department  of  the  survey, 
have  also  been  diligently  pursued. 

A laboratory  has  been  provided,  Avith  the  requisite  apparatus  and 
agents,  and  an  extensive  ^eries  of  Chemical  Analysis  of  the  ores, 
coals,  limestones,  and  other  substances  of  practical  importance  which 
had  been  commenced  tOAvards  the  close  of  the  former  season,  has 
been  steadily  prosecuted  during  the  past  year. 
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CHAPTER  III. 

AN  OUTLINE  OF  THE  GEOLOGICAL  STRUCTURE  AND  MINERAL  RESOURCES 

OF  THE  NORTH-EASTERN  HALF  OF  THE  APPALACHIAN  REGION  OF  THE 

STATE. 

The  main  intention  of  the  present  report  being  to  exhibit  a correct 
picture  of  the  progress  made  in  the  Geological  Survey  of  the  State, 
during  the  past  year,  that  purpose  would  be  imperfectly  fulfilled, 
unless  I added  to  the  statement,  just  given  of  the  operations  of  the 
season,  a brief  general  description  of  some  of  the  more  obvious  Geo- 
logical features  of  the  regions  explored.  Such  a sketch  will  serve 
the  two-fold  end  of  rendering  more  apparent  the  extent  to  which  the 
survey  has  already  proceeded  in  establishing  many  fundamental  points 
in  the  geology  of  the  State,  and  of  placing  before  the  reader  a few  of 
the  results,  whose  useful  applications  will  justify  this  early  mention 
of  them. 

Having  extended  the  investigations  of  the  last  season,  in  greater  or 
less  detail,  to  all  the  formations  lying  between  the  nortliern  base  of 
the  South  mountain,  and  the  table  lands  of  the  Allegheny  mountain  ; 
and  between  the  Delaware  river  from  Easton  to  the  northern  line  of 
the  State,  and  the  Susquehanna  from  Middletown  to  Northumber- 
land, an  opportunity  has  been  afforded  of  becoming  acquainted  with 
the  entire  series  of  strata,  comprised  in  this  north-eastern  half  of  the 
Appalachian  region  of  the  State. 

It  will  be  seen,  by  an  inspection  of  the  opposite  table,  that  there 
are  thirteen  distinct  groups  of  strata,  or  formations,  in  this  portion  of 
Pennsjdvania ; the  lowest  reposing  on  the  primary  or  crystalline 
rocks  of  the  South  mountain,  and  the  uppermost  consisting  of  the 
materials  embracing  the  anthracite  coal. 

In  my  first  annual  report,  referring  to  the  formations  occurring  be- ' 
tween  the  Kittatinny,  or  Cumberland  valley,  and  the  Allegheny  moun- 
tain, and  lying  to  the  south-west  of  the  Susquehanna,  it  will  be  remem- 
bered that  only  twelve  were  enumerated.  But  the  researches  therein 
mentioned,  did  not  extend  to  the  formations  of  the  Kittatinny  valley,  on 
the  soutl^ern  margin  of  v.diich  I have  since  found  that  another  rock 
exists,  underlying  all  those  previously  recognized,  which  must  now 
be  added  to  the  series.  A comparison  of  the  temporary  classificatioa 
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proposed  in  the  first  report,  with  that  now  offered,  will  present  a 
want  of  agreement  in  two  places.  In  the  first  place,  the  rocks  de- 
scribed as  third  and  fourth,  in  the  former  series,  are  now  thrown  into 
one  formation,  and  constitute  the  fourth  of  the  present  classification  ; 
and  in  the  second  place,  the  thick  and  conspicuous  conglomerate  and 
coarse  sandstone  rock,  which  every  where  underlies  both  the  anthra- 
cite and  bituminous  coal,  is  made  a distinct  formation  from  the  coal 
measures,  with  which  I at  first  united  it. 

For  the  present,  I have  studiously  abstained  from  framing  a nomen- 
clature for  the  several  formations  of  the  extensive  system  of  rocks 
here  enumerated,  preferring  (until  I become  entirely  familiar  with 
the  many  modifications,  which  they  undergo  in  their  course  through 
the  Appalachian  region,)  to  designate  them  as  well  by  their  numerical 
position,  counting  from  the  bottom  of  the  group,  as  by  distinctive 
features  in  the  rocks,  and  a reference  to  their  geographical  situation. 
Until  a very  wide  examination  of  the  strata  of  our  mountain  series 
shall  have  been  made,  extending  indeed  to  a comparison  between  the 
features  they  assume  in  our  own  and  in  the  adjacent  States,  through 
which  they  range,  it  would,  I conceive,  be  premature  to  affix  any 
other  names  to  them  than  such  as  may  hereafter  be  readily  superse- 
ded. While  our  reseaches  are  pending,  no  mode  of  specifying  the 
strata  appears  so  practically  useful,  as  that  wh.ich  expresses  the  rela- 
tive situation  of  each  rock  to  all  the  others  of  the  region,  and  none 
certainly  so  free  from  abiguity,  when  combined  with  a reference  to 
their  several  geographical  positions. 


FORMATION  No.  I. 


SANDSTONE  OF  THE  SOUTH  MOUNTAIN. 

In  the  ascending  order,  the  first  formation  which  we  meet  with, 
reposing  on  the  primary  rocks  of  the  South  mountain,  (which  is  ge- 
nerally the  south-eastern  limit  of  the  Appalachian  region  of  the  State,) 
is  a remarkably  compact,  and  rather  fine  gi’ained  sandstone,  usually 
Vvdiite,  or  of  some  light  shade  of  grey.  It  consists  almost  exclusively 
of  nearly  pure  siliceous  sand,  held  together,  it  would  seem,  rather 
by  a simple,  intense  adhesion  of  the  grains,  than  by  the  intervention 
of  any  cement.  These  grains,  in  some  varieties  of  the  rock,  consist 
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of  nearly  transparent  quartz  ; in  other  instances,  numerous  black 
crystalline  specks  abound,  the  fragments,  apparently,  of  some  of  the 
harder  dark  minerals  of  the  adjacent  primary  rocks,  from  the  disin- 
teffration  of  which  this  formation  has  evidently  derived  its  materials. 
Not  unfrequently  the  stratum  appears  to  have  undergone  a baking 
from  great  heat,  as  shown  by  the  approach  to  vitrification  of  the  par- 
ticles, by  the  fragmentary  condition  of  the  whole  mass,  by  the  ring- 
ing sound  of  the  rock  v/hen  struck,  its  splintery  fracture,  excessive 
hardness,  and  sometimes  by  a manifest  discoloration,  such  as  igneous 
agency  is  known  to  cause. 

When  thus  partially  altered,  this  rock  is  an  extremely  good  mate- 
rial for  roads,  possessing  the  requisite  durability,  and  yet  on  account 
of  its  shattered  structure,  demanding  only  a very  moderate  amount 
of  labor  to  break  it  up. 

The  formation  ranges,  according  to  my  present  belief,  from  the 
Delaware,  at  Easton,  more  or  less  interruptedly  across  the  State,  to 
the  Maryland  line,  pursuing  an  undulating,  irregular  belt,  coinciding 
with  the  northern  and  north-western  side  of  the  chain  of  hills  most 
commonly  called  in  this  State,  the  South  mountain,  the  prolongation 
of  the  Highlands  of  New  York,  and  of  the  Blue  Ridge  of  Maryland 
and  Virginia.  Its  usual  place  is  at  the  base  and  upon  the  flanks  of 
the  hills,  which  form  the  immediate  boundary  on  the  south-east  of 
the  great  Kittatinny  valley ; but  owing  to  the  quantity  of  loose  mate- 
rials lodged  at  the  foot  of  this  chain,  this  stratum  is  only  occasionally 
exposed,  rendering  its  exact  course  through  the  country  difficult  to 
trace  and  delineate  upon  the  map.  It  is  met  with  in  a few  places 
apart  from  the  range  of  hills  against  which  it  commonly  reposes, 
occurring  even  at  distances  of  some  miles  in  the  Kittitanny  valley, 
having  been  thrust  to  the  surface  through  the  thick  overlying  lime- 
stone formation  by  the  agency  of  the  vast  subterranean  forces  which 
once  convulsed  this  v/hole  region.  In  these  cases,  it  almost  invaria- 
bly gives  evidence  of  having  experienced  an  intense  heating. 

The  formation  is  to  be  seen  on  the  northern  slope  of  the  hill  called 
Marble  mountain,  near  Easton ; also  in  a ridge  about  two  miles  east 
of  Allentown,  where  it  plainly  exhibits  changes  of  appearance,  result- 
ing from  great  heat,  and  a violent,  crushing  force.  It  is  seen  at  a 
point  considerably  nearer  to  the  same  town,  where  it  has  been  some- 
what extensively  quarried  to  supply  a building  stone  for  the  fine  new 
bridge  just  erected  over  the  river  Lehigh.  For  such  purposes,  it 
would  seem  to  be  extremely  well  adapted,  whenever  it  can  be  found, 
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as  it  often  is,  unchanged  by  the  agency  above  alluded  to.  We  meet 
with  it  again  near  Metztown  ; also,  in  a ridge  near  Coxtown,  and  in 
very  regular  stratification  about  three  miles  from  Reading,  well  expo- 
sed by  the  cuttings  on  the  Philadelphia  and  Reading  Railroad. — 
Not  to  attempt  at  present  tracing  it  in  any  detail,  it  may  be  enough 
to  mention,  that  it  occurs  upheaved  in  a bold  ridge  at  Chicques,  on 
the  Susquehanna,  a mile  and  a-half  above  Columbia,  and  at  many 
points  still  further  to  the  south-west — thus  it  is  found  in  the  same 
range  at  Ege’s  iron  works,  seven  miles  south  of  Carlisle,  and  at  the 
gap  of  the  South  mountain,  on  tlic  Cliambersburg  and  Gettysburg 
turnpike. 

The  principal  uses  to  which  this  rock  is  applicable,  have  been 
already  mentioned  ; but  I cannot  avoid,  in  this  place,  calling  attention 
once  more  to  its  fitness  as  a building  stone,  the  more  suitable  varie- 
ties being  sufficiently  easy  to  quarry  and  to  shape,  undergoing  no 
aetion  from  climate,  and  possessing,  when  dressed,  a very  agreeable 
light  grey  aspect. 

Notwithstanding  the  occasional  partial  vitrification  of  this  rock,  at 
its  junction  with  the  primary  masses  against  which  it  rests,  the  ex- 
cessive compactness  of  structure  arising  from  this  source,  though  a 
common,  is  by  no  means  a prevailing  character.  As  soon  as  we 
recede  from  the  immediate  neighborhood  where  the  igneous  agency 
is  unequivocal,  we  find  the  sandstones  to  become  less  indurated,  so 
that,  in  many  places,  its  texture  adapts  it  excellently  for  a building 
stone. 

It  contains,  as  far  as  yet  examined  in  Pennsylvania,  very  few 
organic  remains;  the  best  defined  species  discovered  in  it  being  a 
marine  plant,  indicative  of  the  oceanic  position  into  which  the  mate- 
rials of  this  stratum  were  originally  swept. 

I have  satisfied  myself  that  this  rock  is  not  confined  to  the  Appa- 
lachian region  of  Pennsylvania,  but  that  it  possesses  a prodigiously 
extensive  range,  not  only  through  Maryland  and  Virginia,  but  in  a 
contrary  direction  through  New  Jersey  and  New  York,  and  I believe 
beyond  those  limits,  constituting  every  where  the  lowermost  forma- 
tion of  the  wide  spread  secondary  strata  which  it  encircles  in  a some- 
what interrupted  belt,  following  the  primary  boundary  of  these  rocks 
from  Tennessee  to  J,ake  Champlain,  and  thence  north-westward  to 
the  northern  shores  of  Lake  Huron  and  Lake  Superior. 

I have  undoubtedly  recognized  it  at  many  points  along  the  chain  of 
the  Highlands  in  New  Jersey  and  New  York,  and  consider  it  identi- 
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cal  with  the  formation  which  occurs  in  the  north-eastern  part  ot  this 
latter  State,  and  which  Avas  described  several  years  since  by  Professor 
Eaton,  under  the  name  of  “ calciferous  sand  rock”  It  is  the  same 
stratum,  I am  disposed  to  believe,  which  Dr.  Bigsby  has  mentioned, 
as  existing  on  the  northern  side  of  liake  Huron,*  My  brother. 
Professor  William  B.  Rogers,  in  conducting  the  Geological  Survey 
of  Virginia,  has  discovered  the  same  formation  there,  resting  upon  the 
western  slopes  of  the  Blue  Ridge,  along  which  he  has  traced  it  for  a 
very  great  distance. 


FORMATION  No.  II. 


LIMESTONE  OF  THE  KITTATINNY  VALLEY. 

The  next  rock  in  the  ascending  order,  is  the  very  extensive  lime- 
stone formation,  which  occupies  the  south-eastern  half  of  the  Kitta- 
tinny  valley  throughout  its  entire  course  across  the  State. 

In  its  ordinary  aspect,  this  rock  is  a blue  limestone,  of  a somewhat 
earthy  texture,  in  general  moderately  pure,  but  often  containing  more 
or  less  sand,  clay,  and  oxide  of  iron,  alone  or  together,  in  its  consti- 
tution. Layers  of  chert,  sometimes  called  flint,  are  common  between 
its  beds.  The  direct  superposition  of  this  formation  to  the  sandstone 
previously  described,  is  well  displayed  in  the  excavation  on  the 
Philadelphia  and  Reading  railroad,  at  the  end  of  the  Neversink 
mountain,  three  miles  from  the  town  of  Reading.  It  may  be  seen  in 
like  manner  at  Chicques  ridge  on  the  Susquehanna. 

At  its  south-eastern  margin,  or  where  it  borders  on  the  base  of  the 
South  mountain,  its  general  inclination  is  towards  the  north-Avest,  in 
conformity  Avith  the  dip  of  the  underlying  sandstone  ; but  we  seldom 
recede  half  a mile  into  the  valley,  before  a change  of  the  dip  to  tlie 
south-east  occurs ; and  Avhat  is  not  a little  strange,  this  latter  direction, 
though  contrary  to  that  into  Avhich  Ave  might  naturally  suppose  the 
strata  Avould  be  tilted,  by  an  upheaving  action  exerted  along  the  chain 
of  the  South  mountain,  is  by  far  the  most  prevalent  inclination  of  this 
rock,  throughout  its  entire  range.  Between  the  Delaware  and  the 
Schuylkill,  there  are  frequently  tAvo,  three,  or  more  anticlinal  axes. 


See  Transactions  of  the  Geological  Society  of  London. 
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changing  the  direction  of  the  dip  of  this  limestone,  though  on  it^ 
north-western  margin,  the  inclination  is  towards  the  north-west,  cans,- 
ing  it  to  disappear  in  regular  and  orderly  arrangement  beneath  the 
slate  formation  that  next  overlies  it.  But  between  the  Schuylkill  and 
the  Susquehanna,  a distance  of  fifty  miles,  these  two  formations  ob- 
serve a contrary  or  south-eastern  dip,  along  their  line  of  contact,  giv- 
ing rise  to  the  curious  phenomenon  of  an  apparent  inversion  of  the 
strata;  the  slate,  which  was  originally  the  uppermost  rock,  seeming 
to  disappear  beneath  the  beds  of  the  limestone,  which  was  originally 
undermost.  From  this  circumstance,  and  the  many  indications  of 
great  fracture  and  contortion  observable  in  the  limestone  and  slate  of 
the  Kittatinny  valley,  it  would  appear,  that  these  rocks  are  included 
in  the  most  convulsed  tract  in  all  the  Appalachian  region  of  the  State. 

The  upheaving  forces  which  have  evidently  disturbed  the  strata  in 
various  parts  of  this  vast  valley,  have  in  several  places  thrust  the 
subjacent  limestone  to  the  surface,  within  the  district  occupied  by  the 
slate.  This  is  the  case  in  the  small  isolated  limestone  tract  on  the 
west  side  of  the  Delaware,  four  miles  below  the  Water  Gap,  the 
western  termination  of  a long  narrow  valley  of  elevation,  in  which 
the  limestone  is  brought  to  view  along  the  Paulinskill  in  New 
Jersey. 

Another  instance  of  the  protnision  of  the  limestone  rock  through 
the  slate,  exists  near  Kreidersville,  occurring,  like  the  former  case,  in 
Northampton  county,  and  a third  is  on  the  Little  Swatara  creek  near 
Jonestown,  in  Jjebanon  county. 

This  truly  valuable  rock,  is  applicable  to  many  uses,  some  of  them 
of  the  very  highest  importance  to  the  prosperity  of  the  section  of  the 
State  possessing  it. 

In  regard  to  the  adaptation  of  the  several  varieties  of  this  limestone 
as  a building  stone,  and  to  the  manufacture  of  lime  for  mortar  and 
cements,  and  for  a manure  for  the  soil,  some  interesting  facts  will 
hereafter  be  submitted,  when  the  results  of  the  numerous  chemical 
analysis,  now  on  hand,  are  sulliciently  matured,  to  authorize  their 
publication. 

Omitting,  for  the  present,  the  other  topics  that  suggest  themselves 
in  regal d to  this  rock,  I may  mention,  as  a matter  worthy  of  present 
attention,  the  existence  ol’  highly  ornamental  marbles  in  various  places 
throughout  the  formation. 

Some  very  beautifully  shaded  and  variegated  marbles,  capable  of 
receiving  a very  fine  polish,  have,  in  the  course  of  the  past  year  been 
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brought  to  light  in  Lancaster  county,  by  some  of  the  inhabitants  ; and 
but  little  doubt  is  entertained,  that  quarries  may,  hereafter,  be  opened, 
Avhich  Avill  yield  slabs  and  blocks  of  adequate  dimensions,  to  make 
these  discoveries  of  considerable  importance.  It  may  be  of  use  to 
mention  here,  that  I consider  the  limestone  formation  of  the  neigh- 
bood  of  the  city  of  Lancaster  and  the  adjacent  part  of  the  country, 
to  be  the  same  rock  as  that  which  lies  to  the  north-west  of  the  South 
Mountain  in  Northampton,  Lehigh,  Berks,  Lebanon  and  Dauphin; 
and  that,  while  a fair  prospect  exists,  of  meeting  Avith  the  line  grained 
Avhite  and  variagated  kinds,  that  constitute  ornamental  marble,  in  the 
more  altered  part  of  the  formation,  as  it  ranges  through  some  portions 
of  Lancaster  county,  yet  sufficiently  promising  localities  have  already 
been  explored  in  the  other  district,  to  Avarrant  a hope,  at  least,  that 
marble  of  more  or  less  excellent  quality,  may  be  developed  there. 
But  numerous  examinations  and  experiments  are  requisite  to  test  the 
value  of  the  specimens  gathered,  and  time  has  not  yet  been  afforded 
to  enable  me  to  report  the  results. 

Iron  Ores  of  the  Kittatinny  Valley. 

The  iron  ore  connected  Avith  the  limestone  formation  of  the  south- 
eastern side  of  the  Kittatinny  valley,  claims  strongly  our  attention, 
from  its  amazing  quantity,  its  Avide  distribution,  its  generally  A'ery 
excellent  quality,  and  its  great  accessibility. 

Though  very  variable  in  external  appearance  and  structure,  this  ore 
belongs  universally  to  that  species,  called  by  mineralogists,  brown 
iron  ore  ; assuming  nearly  all  of  its  modifications  of  form  and  struc- 
ture. It  is  sometimes  compact,  and  occasionally  possesses  a fibrous 
crystallization,  and  then  is  true  brown but  a more  usual 
structure  is,  either  that  of  an  irregularly  cellular  mass,  or  of  a concre- 
tion composed  ofnurrrerous  parallel  cylinders,  like  icicles  or  stalactites; 
in  which  case,  it  receives  the  name  oi pipe  ore.  In  chemical  compo- 
sition it  is  rather  uniform,  the  more  usual  impurities  being  Silica,  (the 
material  of  common  sand,)  Alumina,  (or  the  material  of  pure  clay,) 
and  more  rarely.  Sulphur  and  Manganese. 

The  richer  kinds  may  be  stated  to  contain,  on  an  average,  from  70 
to  80  per  cent,  of  the  peroxide  of  iron,  equivalent  to  more  than  50 
per  cent,  of  pure  iron  in  the  crude  ore. 

A few  descriptive  remarks,  referring  to  two  or  three  of  the  mines 


26 


IRON  ORE  OF  THE 


will  convey  a sufficienlly  correct  knowledge  of  the  ordinary  conditions 
under  which  it  occurs. 

On  the  north-western  side  of  the  Delaware  river,  about  two  and  a 
half  miles  below  Belvidere,  a deposit  of  the  ore  exists,  which  is  begin- 
ning to  be  somewhat  extensively  mined.  It  lies  in  a yellowish  ferru- 
ginous clay,  amid  large  detached  pieces  of  limestone;  but  the  diggings 
have  not  yet  reached  the  regular  strata  of  that  rock.  The  chief  de- 
posit of  the  ore,  occurs  about  forty  feet  below  the  surface.  In  mining 
it,  shafts  are  sunk,  until  the  ore  is  found ; after  which,  the  excavation 
is  carried  forward  horizontally  in  the  ore,  which  is  raised  to  the  Sur- 
face by  a windlass.  It  consists  principally  of  the  porous  cellular 
variety,  and  of  the  kind  called  pipe  ore  ; an  impure  sandy  ochre,  and 
a fine  white  clay  occurs  with  it. 

About  five  miles  north-west  of  Allentown,  and  three  from  the  river 
Lehigh,  are  large  deposits  of  ore,  which  have  been  rather  actively 
worked  for  the  last  ten  or  twelve  years.  The  predominant  variety 
here,  is  the  brown  hydrated  peroxide  of  iron,  thougli  the  red  oxide 
is  also  abundant.  True  brown  hematite,  and  a variety  of  jaspery  iron 
ore,  are  likewise  not  uncommon.  The  material  in  Avhich  the  ore  is 
imbedded,  is  a ferruginous  clay,  resting  over  the  limestone.  A white 
clay,  and  an  impure  ochre,  are  also  associated,  as  in  the  case  below 
Belvidere.  None  of  the  excavations  have  yet  reached  tlie  subjacent 
rock.  The  mining  is  done  either  by  shafts,  or  when  the  configura- 
tion of  the  ground  permits,  by  simply  quarrying  in  the  open  air. 

Iron  ore  is  found  in  moderate  abundance,  and  of  excellent  quality, 
in  the  neighborhood  of  Email’s,  five  miles  south-west  of  Allentown ; 
it  occurs  in  clay,  no  rock  being  very  near  it.  The  ore  presents  fewer 
varieties  in  this  place,  than  at  the  mines  last  mentioned. 

About  a mile  and  a half  west  of  Trexlerstown,  in  Lehigh  county, 
in  a tract  Avhere  the  surface  of  the  limestone  formation  is  quite  level, 
there  is  a very  large  deposit  of  iron  ore  ; some  of  which,  ivithout 
altering  its  external  structure,  ivliich  is  that  of  the  cellular  and  pipe 
ores,  has  passed  to  the  condition  of  sulphuret  of  iron,  or  the  common 
copveras  mineral.  This  mine  was  originally  worked  for  the  iron  ore 
which  it  contains,  this  being  still  an  object  of  pursuit;  but  the  person 
conducting  it,  finding  the  good  ore  to  be  mixed  with  a large  quantity 
of  the  sulphuret  of  iron,  referred  to  me  about  three  years  since,  to 
devise  a remedy  for  the  injurious  effects  of  that  material  upon  his  ore, 
and  was  advised  to  give  his  attention  to  it,  not  as  an  iron  ore,  but  as 
a substance  well  suited  for  the  manufacture  of  copperas.  Since  that 
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time,  he  has  sold  large  quantities  of  it  for  this  puipose,  in  Philadel- 
phia, at  seven  dollars  and  a-half  the  ton. 

The  several  layers  in  this  mine,  vary  much  in  their  dimensions  ; 
but  their  respective  average  thickness  may  be  slated  thus  : 


Soil, 2 feet. 

Brick,  clay,  and  gravel, 25 

White  clay,  pieces  of  slate,  and  red  clay,  ...  3 

Very  dark  clay,  -..-----4 
Iron  ore  and  copperas  mineral,  from  6 to  18  feet,  - - 12 

Ferruginous  sand,  --------  2 

48  feet. 


Generally,  the  pure  iron  ore,  and  the  sulphuret  of  iron  or  copperas 
mineral,  occur  separately,  or  in  different  layers  of  the  same  stratum, 
die  sulphuret  in  the  lowest  position. 

The  ore  is  of  very  good  quality,  and  of  several  varieties  ; among 
these,  are  the  brown  hydrated  peroxide,  having  the  forms  of  compact, 
cellular  and  columnar  or  pipe,  ore  ; and  the  red  hydrated  peroxide, 
the  structure  and  forms  of  which,  are  no  less  diversified. 

To  attempt  to  specify,  in  this  place,  the  very  numerous  localities  in 
which  the  superficial  appearances  indicate  the  probable  existence  of 
more  or  less  extensive  deposits,  or  even  to  enumerate  the  many  exca- 
vations, some  of  which  are  quite  large,  where  the  ore  is  daily  pro- 
cured, would  be  incompatible  with  the  scope  of  the  present  report. 
It  may  not  be  amiss,  however,  to  mention  one  or  two  particulars  re- 
specting the  manner  in  which  it  occurs. 

It  appears  to  be  a general  rule,  that  by'  far  the  largest  and  most 
numerous  deposits  of  the  ore  belong  to  that  half  of  the  limestone  belt 
which  is  next  to  the  South  mountain.  This  is,  however,  not  without 
exceptions,  a signal  instance  occurring  in  the  rich  ore  tract  which  lies 
about  five  miles  north  of  Allentown,  and  a little  -west  of  the  Lehigh, 
and  which  is  but  a short  distance  south  of  the  northern  margin  of  the 
limestone,  at  its  junction  with  the  slate. 

No  part  of  the  whole  limestone  belt  of  the  valley'  indicates  the 
presence  of  so  large  a quantity  of  iron  ore  below  the  soil,  as  the  dis- 
trict which  lies  a few  miles  south-west  of  Allentown,  particularly  in 
the  vicinity  of  Trexlerstown.  To  allude  to  the  circumstances  which 
usually  betoken  an  abundance  of  this  kind  of  ore,  one  of  the  most 
obvious,  would  seem  to  be  considerable  depth  as  respects  the  deposit 
of  ferruginous  loam,  clay,  or  other  earth,  resting  on  the  rocks  of  the 
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district.  This  will,  of  course,  be  marked  by  a corresponding  evenness 
of  the  surface;  for  where  the  strata  of  the  limestone  are  naked  of  soil 
in  many  places,  it  implies  that  the  covering  of  earth  which  contains  the 
ore  can  no  where  be  deep.  Another  very  essential  condition  is,  that 
the  earth  overlying  the  rocks  should  have  a large  amount  of  the  oxide 
of  iron  diffused  throughout  it.  This  will  show  itself  by  its  charac- 
teristic bright  yellow,  or  yellowish  brown  color.  It  must  be  observed, 
however,  that  the  existence  of  a large  quantity  of  oxide  of  iron  in  the 
deeper  part  of  the  soil,  will,  very  frequently,  not  be  perceptible  in  the 
color  of  the  surface  of  the  ground,  being  confined  to  the  lower  layers, 
so  that  much  good  ore  land  is  often  neglected  from  a want  of  enter- 
prise to  dig  sufficiently  deep. 

The  hydrated  brown  and  red  iron  ores,  of  the  principal  limestone 
tracts  of  our  State,  I conceive  to  have  originated  almost  entirely,  from 
the  filtration  of  water  through  deposits  of  soil  rather  richly  impreg- 
nated with  the  particles  of  the  peroxide  of  iron.  This  I think  is 
proved,  by  the  peculiar  structure  of  the  ore  itself,  which,  not  only 
puts  on  the  form  of  stalactites  and  stalagmites,  (concretions  of  car- 
bonate of  lime,  produced  by  the  dripping  of  water,)  but  precisely 
those  slight  variations  from  these  forms  which  ought  to  arise  from 
the  influence  of  the  particular  composition  of  the  surrounding  ma- 
terial, clay  or  loam,  or  sand,  in  modifying  the  manner  in  which  the 
water  would  fdter  through  the  mass,  and  deposit  the  ferruginous  par- 
ticles. 

The  earth  containing  the  ore,  I suppose  to  have  been  a sediment 
from  that  mighty  mass  of  waters  which  evidently  once  overspread  all 
our  formations,  and  which  derived  the  materials  of  this  deposit,  if  we 
judge  by  their  nature,  from  the  subjacent  limestone  and  the  contigu- 
ous sandstones.  Thus  we  may  at  once  discern  why  the  largest  and 
richest  accumulations  of  iron  ore,  are  on  the  side  of  the  vallev  next 
the  base  of  the  South  mountain  ; for  all  independent  Geological  evi- 
dence concurs  to  show,  that  the  waters  which  I imagine  to  have  left 
this  deposit,  flowed  towards  this  quarter  from  the  north,  while  the 
level  of  the  valley  being  most  depressed  on  this  side,  wm  ought  natu- 
rally to  look  here  for  the  deepest  collections  of  the  heavy  ferruginous 
sediments  m which  the  iron  ore  is  principally  found. 

From  the  details  above  given  of  three  or  four  of  the  ore  deposits  in 
Northampton  and  Lehigh  comities,  it  appears  that  the  richest  collec- 
tions of  the  mineral  are  at  a considerable  depth  below  the  soil. 
Though  in  the  cases  already  cited,  the  ore  does  not  occur  in  contact 
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with  the  underlying  rock  ; instances  could  be  brought  from  other 
quarters  of  the  State,  where  rich  masses,  surrounded  by  the  ferru- 
ginous loam  or  clay,  lie  in  the  spaces  which  often  separate  the  dis- 
turbed and  iiptilted  strata  of  the  limestone  near  its  surface.  These 
facts,  and  the  obvious  origin  of  the  oi’eby  infiltration,  suggest  strongly 
the  propriety  of  oftener  seeking  low  down  in  ihe  earthy  deposit  for 
tlie  mineral,  and  of  endeavoring  to  ascertain,  previously  to  commen- 
cing an  excavation,  whether  the  ground  possesses  that  depth  which 
would  appear  in  general  to  accompany  the  larger  accumulations  of 
this  valuable  substance. 

The  earth  resting  on  the  limestone  of  the  Kittatinny  valley  con- 
tains, in  many  places,  a variety  of  clay,  admirably  adapted  for  making 
bricks.  The  excellence  of  this  brick  earth,  is  owing,  in  part,  to  the 
minutely  divided  condition,  and  the  quantity  of  its  silica.  This, 
intimately  mixed  with  tlie  argillaceous  matter,  imparts  to  the  bricks 
great  durability  and  uniformity  of  texture,  while  an  adequate  propor- 
tion of  oxide  of  iron,  causes  an  agreeable  and  very  permanent  color. 
The  excellent  hue  and  preservation  of  the  bricks  in  some  of  the  older 
houses  in  Easton,  bear  testimony  to  the  good  quality  of  the  brick 
earth  of  that  particular  neighborhood. 

The  remarks  which  I have  here  made  concerning  the  great  lime- 
stone formation  of  the  Kittatinny  valley,  have  had  more  immediate 
reference  to  the  rock,  as  it  presents  itself  between  the  Delaware  and 
Susquehanna  rivers,  though  they  are  scarcely  less  appropriate  to 
other  portions  of  its  long  range  through  the  same  extensive  valley, 
winch  it  pursues  south-westward  through  this  State,  and  Maryland 
and  \ irginia,  and  north-eastward  through  New  .Jersey  and  New  York, 
to  the  St.  Lawrence.  Throughout  this  wliole  course,  it  preserves 
invariably,  the  same  relative  position  to  the  long  chain  of  mountains 
by  which  it  is  bounded  on  the  south-east.  It  sometimes  occupies 
nearly  the  entire  width  of  the  great  Appalachian  valley,  but  in  general, 
especially^  to  the  north-east  of  the  Potomac,  it  confines  itself  to  the 
south-eastern  side. 

From  Lake  Champlain,  the  course  of  the  formation  is  towards  the 
northern  shores  of  Lake  Huron,  first  encircling  the  elevated  region  of 
primary’  mountains  in  the  north-east  quarter  of  New  York,  in  a broad 
zone,  the  northern  half  of  which,  passes  up  the  St.  Lawrence,  while 
the  other  approaches,  crosses,  and  again  recrosses  the  Mohawk, 
passing  Trenton  Falls,  and  joining  the  first  belt  east  of  the  outlet  of 
Lake  Ontario — whence  its  direction  is  nearly  north-westward  to  the 
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upper  lakes.  In  all  this  long  line,  it  accompanies  our  lowest  sand- 
stone, (the  “ calciferous  sand  rock”  of  Eaton,)  overlying  it,  and  like 
it,  dipping  commonly  inwards,  from  the  border  of  the  great  basin, 
along  the  margin  of  which  it  ranges. 

This  formation  is  the  same  as  that  which,  in  my  first  annual  report, 
1 called  the  Cove  limestone,  from  its  composing  a series  of  valleys 
in  Bedford,  Huntingdon  and  Centre  counties,  some  of  which  are 
called  coves.  But  this  name  has  too  local  a reference,  and  I propose 
to  drop  it,  leaving  the  framing  of  a nomenclature  for  our  rocks,  to  a 
later  stage  of  the  survey. 

In  the  Kittatinny  valley,  in  this  State,  this  limestone  presents  the 
explorer  with  very  few  well  preserved  organic  remains,  while  it  is 
replete  with  them  at  Trenton  Falls,  in  New  York,  and  at  several 
])oints  in  Virginia.  Its  fossils,  however,  are  more  abundant  in  the 
limestone  valleys  on  the  north-western  side  of  oui  Appalachian 
region.  Well  defined  bivalve  shells  and  zoophytes,  characterize  it 
in  Morrison’s  Cove,  Kishicoquillas,  Niltanny  and  Nippeuose  valleys, 
and  the  several  other  valleys  in  the  quarter  of  the  State  where  this 
formation  exists. 

The  largest  caves  in  the  Atlantic  States,  are  in  this  formation ; but 
this  is  not  the  place  to  speak  of  mere  curiosities. 


FORMATION  No.  III. 

SLATE  OF  THE  KITTATINNY  VALLEY. 

Ranging  parallel  with  the  great  limestone  deposit  just  described, 
and  lying  next  in  order  above  it,  occurs  a not  less  extensive  forma- 
tion of  slate,  usually  occupying  the  north-western  half  of  the  Kitta- 
tinny valley.  These  two  very  thick  deposits,  tin  oughout  their  whole 
course,  from  the  Delaware  to  the  Susquehanna  rivers,  pass  gradually 
into  each  other,  along  their  line  of  contact. 

The  upper  beds  of  the  limestone  partake  of  the  structure  and 
composition  of  the  overlying  slate,  while  the  lower  beds  of  this  rock 
are  not  only  calcareous,  but  contain  numerous  distinct  bands  of  mode- 
rately pure  limestone.  These  insulated  narrow  belts  of  limestone  are 
subordinate  to  the  slate,  along  nearly  the  whole  of  the  central  tract 
of  the  valley,  between  the  (wo  great  rivers  ; but  they  are  most  nume- 
rous north  of  the  Tulpehocken  creek,  in  Berks  and  Lebanon  counties, 
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They  constitute  an  important  resource  to  the  agriculture  of  the 
slate  lands  of  all  this  range,  in  which  the  soil  seems  specially  to 
require  some  assistance  from  lime,  the  judicious  use  of  which  liber- 
ally repays  the  farmer.  These  patches  of  limestone  have,  as  far  as 
time  would  permit,  been  carefully  traced,  and  will  be  ultimately 
described  in  detail  and  delineated  on  the  map.  In  its  ordinary  aspect 
and  composition,  the  slate  formation  of  the  Kittatinny  valley,  which 
is  the  third  rock  in  our  series,  does  not  differ  essentially  from  the 
same  stratum  as  it  occurs  around  the  margins  of  the  limestone  valleys 
and  coves  of  Bedford,  Huntingdon,  Centre  and  Mifflin  counties  ; 
and  which,  in  allusion  to  its  usual  situation,  was  called,  in  my  last 
report,  the  Cove  Slate.  The  ordinary  colors  of  the  rock,  are  black, 
blue,  dark  grey,  blueish  grey,  dingy  olive,  drab,  and  sometimes 
yellow ; but  in  its  range  through  the  western  parts  of  Berks,  and 
across  Lebanon,  its  predominant  colors  are  red,  or  reddish  brown, 
with  interstratified  belts  of  yellow  ; the  whole  formation  here  assum- 
ing a considerable  resemblance  to  the  red  and  variegated  slates  of 
Formation  No.  V.,  occurring  north-west  of  the  Blue  mountain. 

The  formation,  as  a whole,  varies  extremely  in  the  texture  of  its 
different  strata,  some  of  which  are  highly  fissile  slates,  admirably 
adapted  to  making  roofing  and  writing  slates  ; while  others  are  mas- 
sive strata  of  coarse  grey  sandstone,  with  some  thin  beds  of  con- 
glomerate. 

That  part  of  this  formation  which  contains  slate  adapted  to  the 
purposes  of  commerce,  lies  in  a narrow  zone,  distant  south,  from 
one  to  three  miles  from  the  Kittatinny  mountain,  running  from  a 
point  in  New  Jersey,  a few  miles  east  of  the  Delaware  Water  Gap, 
across  the  Delaware  and  the  Lehigh,  to  a few  miles  west  of  the 
latter  river.  It  is,  however,  only  in  a very  limited  number  of  places 
within  this  belt,  that  the  rock  presents  that  fortunate  union  of  circum- 
stances which  must  prevail,  to  adapt  it  to  be  quarried  W'ith  success. 
Not  only  must  the  rock  be  sound,  uniform,  and  compact  in  texture; 
easy  to  cleave  in  one  direction,  and  tough  in  every  other;  and  free 
from  any  bands  (called  ribbons)  containing  sulphuret  of  iron,  which 
cause  its  rapid  decomposition ; but  it  must  lie  in  a manner  favorable 
for  being  quarried,  with  a stream  of  water  passing  over  the  stratum, 
to  preserve  it  moist,  and  thereby  cause  it  to  split  with  ease  and  regu- 
larity. 

These  conditions  are  found  very  happily  combined  in  tlie  two 
quarries,  which  are  at  present  wrought  near  the  Delaware  Water 
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Gap.  That  on  the  west  side  of  the  Delaware,  worked  by  the  Penn- 
sylvania Slate  Company,  presents  some  very  interesting  features. 
The  true  stratification  of  the  rock  is  only  detected,  here,  by  the  dif- 
ference in  color,  caused  by  numerous  very  thin  layers,  of  from  a few 
lines  to  an  inch  or  two  in  thickness,  traversing  the  rock  in  lines 
parallel  to  each  other,  and  at  various  distances,  not  generally  exceed- 
ing, I believe,  two  feet.  These  ribbons  denote  the  direction  of  the 
dip  of  the  strata,  being  seams  of  a somewhat  different  composition 
from  the  rest  of  the  mass  in  which  they  were  originally  deposited, 
at  frequent  intervals.  Between  each  two  of  these  ribbons,  the  belt 
of  slate  is  homogeneous,  or  of  uniform  texture  and  composition ; but 
a difference  in  the  quality  of  the  slate  on  the  two  sides  of  one  of 
these  thin  layers,  is  quite  common. 

When  Ave  examine  a new  surface  of  the  slate,  the  usual  and  per- 
manent color  of  which  is  a dark  blueish  grey,  the  hue  of  these  ribbons 
is  nearly  black ; but  on  exposure  to  the  atmosphere,  they  show,  after 
some  time,  signs  of  spontaneous  decomposition,  and  display  a whitish 
efflorescence,  which  indicates  that  this  part  of  the  slate  contains  the 
sulphuret  of  iron. 

These  ribbons  are,  therefore,  carefully  excluded  from  the  slates, 
when  they  undergo  the  operations  of  cleaving  and  trimming,  in  their 
preparation  for  the  market. 

At  this  quany,  the  general  dip  of  the  strata,  as  indicated  by  that 
of  the  ribbons,  is  towards  the  rvest-north-west,  at  an  angle  of  about 
thirty  degrees ; the  exact  course  of  the  beds  being  north,  thirty-four 
degrees  east.  In  the  same  part  of  the  quarry,  the  dip  of  the  cleavage 
planes,  or,  in  other  words,  of  the  slates,  is  towards  the  south,  and  at 
an  angle  of  nearly  fifty  degrees.  There  is,  however,  a dislocation, 
or  fault,  traversing  the  quarry.  This  is  a slide  of  one  part  of  the 
stratum  upon  the  other,  and  is  from  six  to  twelve  inches  wide,  being 
fdled  with  white  calcareous  spar  and  fragments  of  slate.  That  Avhich 
is  of  chief  importance,  is,  that  the  rock  belov/  it  has  not  only  a dif- 
ferent actual  dip  from  the  portion  of  the  stratum  above  it,  just  alluded 
to,  and  a different  direction  also  in  the  cleavage  of  the  slates,  but  a 
different  quality  in  these  slates  themselves,  those  beneath  being  much 
superior  to  those  over  the  dislocation.  From  this  lower  part  of  the 
quarry,  nearly  all  the  roofing  and  writing  slates  are  derived.  The  best 
school  slates  are  got  from  belts  that  lie  directly  beneath  the  sparry  seam 
or  fault.  The  direction  of  the  cleavage  planes  in  this  portion  of  the 
mass,  is  nearly  horizontal,  while  the  planes  of  stratification  dip 
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towards  the  north-west,  but  at  a very  moderate  angle.  The  discre- 
pancy between  the  directions  of  the  cleavage  planes,  above  and  below 
the  fault,  suggests  the  probability  that  the  dislocation  and  slide  in  the 
stratum  took  place  after  the  mass  had  acquired  this  remarkable 
tendency  to  cleave  in  a direction  oblique  to  the  stratification ; for, 
had  the  cleavage  originated  subsequently  to  the  disruption  of  the 
rock,  we  ought  to  find  it  maintaining  the  same  direction,  and  observ- 
ing the  same  features,  on  both  sides  of  the  fault.  These  facts,  con- 
cerning the  change  in  the  quality  and  the  position  of  the  slates,  caused 
by  the  dislocation,  indicate  how  numerous  and  minute  the  circum- 
stances are,  which  must  be  attended  to  by  those  who  enter  on  the 
business  of  quarrying  this  rock.  During  the  past  year,  13,500  dozen 
of  school  slates  have  been  manufactured  at  this  quarry,  and  some- 
what more  than  300  tons  of  roofing  slates  ; but  these  amounts  would 
have  been  much  exceeded,  had  not  the  general  inactivity  of  commer- 
cial business  operated  to  reduce  the  number  of  the  workmen  em- 
ployed. 

About  a mile  south-east  of  the  quarry  just  described,  another  has 
been  opened  ; but  it  has  not  been  vigorously  wrought.  That  on  the 
opposite  side  of  the  river,  in  New  Jersey,  is  worked,  though  rather 
inactively,  notwithstanding  the  excellent  quality  of  the  roofing  slates 
procured  in  it. 

The  only  other  considerable  quarry,  at  present  in  operation  in  the 
slate  belt  of  this  part  of  the  State,  is  the  Union  slate  quarry,  about 
one  mile  west  of  the  Lehigh,  and  about  seven  miles  north-west  of 
Allentown.  The  most  remarkable  feature  here,  is  the  parallelism  of 
the  cleavage  planes  of  the  slates  to  the  plane  of  the  stratification. 
The  dip  is  toivards  the  south-south-east,  at  a somewhat  variable  angle, 
averaging  15  degrees.  Owing  to  this  coincidence  of  the  cleavage 
with  the  stratification,  the  surface  of  the  slates  is  apt  to  be  slightly 
undulated.  They  are  esteemed  well  adapted  for  roofing ; but  being 
hard,  they  are  not  sold  for  writing  slates.  The  hardness  of  the  rock 
in  this  quarry,  I attribute  to  the  high  temperature  originally  imparted 
to  it  by  a mass  of  intruded  quartz,  which  has  entered  it  from  a deep 
and  heated  source  within  the  earth.  This  injected  material  has 
heaved  up  a portion  of  the  strata,  into  the  form  of  a small  anticlinal 
elevation  in  the  quarry  ; and  has,  in  other  respects,  deranged  the  dip 
of  the  rock.  In  1836,  there  were  sent  from  this  quarry,  by  the 
Lehigh  navigation,  500  tons  of  roofing  slate,  sold  at  eleven  dollars 
the  ton. 
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There  is  a small  quarry,  which,  has  been  occasionally  worked^ 
lying  about  one  mile  and  a-half  west  of  the  town  of  Nazareth.  Roof- 
ing slate  was  also  formerly  procured  on  the  east  side  of  the  Lehigh, 
near  Kreidersville,  in  Northampton  county. 

It  is  by  no  means  improbable,  that  other  points,  along  the  same 
belt  of  country,  would  reward  diligent  search,  by  presenting  eligible 
situations  for  quarries.  A few  such  have  been  seen,  during  the  in- 
vestigations of  the  survey;,  but  more  examination  is  required,  before 
any  publication  ot  the  details  would  be  appropriate. 

One  fact,  of  some  interest  to  tliose  who  may  direct  their  attention, 
to  this  slate  tract,  is,  that  throughout  nearly  its  whole  course,  frdhr 
the  Delaware  to  within  a few  miles  of  the  Lehigh,  the  dip  of  the 
cleavage  surfaces  is  towards  the  south-east ; and  that,  too,  independ- 
ently of  the  many  contortions  and  changes  of  dip  in  the  strata  them- 
selves, of  the  slate  and  the  adjoining  formations. 

In  the  neighborliood  of  Nazareth,  which  is  on  the  line  dividing  the 
slate  from  the  limestone  formation,  a material  is  procured,  which 
answers  well  the  ordinary  purposes  of  black  paint.  This  appears  to 
be,  simply,  a more  than  usually  carbonaceous,  black,  and  soft  variety 
of  the  slate,  occurring  near  the  base  of  the  formation,  a little  above 
its  contact  with  the  limestone.  It  occurs,  also,  further  east,  on  the 
Bushkill,  and  has  been  found,  likewise,  on  the  Union  canal,  in  a cor- 
responding situation  in  the  stratum.  It  requires  to  be  ground  in  a 
drug  mill,  and  levigated  in  troughs,  by  passing  over  it  a stream  of 
water.  Thus  prepared,  it  constitutes,  when  mixed  with  oil,  a very 
excellent  pigment  for  the  exterior  of  houses,  fences,  and  other  struc- 
tures exposed  to  the  weather. 

Before  closing  these  details,  respecting  the  slate  formation  of  Penn- 
sylvania, tw'O  facts,  of  some  practical  importance,  deserve  mention  : 
One  is,  that  this  is  the  same  formation  which,  in  Oswego  county, 
in  the  State  of  New  York,  furnishes  the  grindstones  for  which  that 
section  of  the  country  is  noted,  and  which  are  distributed  extensively 
throughout  the  Union.  These  come  from  near  the  Salmon  river,, 
about  ten  miles  east  of  the  town  of  Pulaski.  The  rock  is  a soft 
argillaceous  sandstone,  not  unlike  many  of  the  softer  sandstone  beds 
of  the  formation,  in  our  own  State.  At  several  places  in  the  Kitta- 
tinny  valley,  good  grindstones  are  said,  indeed,  to  have  been  pro- 
cured . 

It  can  hardly  be  doubted,  that  the  farmers,  and  others  residing  upon 
the  formation,  will  find  beds  of  this  rock,  well  adapted  for  making 
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grindstones,  if  they  will  make  some' enterprising  trials.  Little  skill 
or  experience  is  necessary,  for  testing  whether  the  material  is  suit- 
able. 

The  other  fact  that  I would  suggest,  relates  to  the  identity  of  this 
formation  with  that  which  extends  along  the  Hudson  river,  from 
Newburg  nearly  to  Glenn’s  Falls  ; and  which  furnishes  a large  supply 
of  grey  flag  stones,  not  only  to  the  city  of  New  York,  where  the 
material  is  largely  used  in  pavements,  but  to  many  other  towns,  and 
lately  to  Philadelphia.  Though  the  strata  of  this  formation,  in  the 
Kittatinny  valley,  are  much  contorted,  and  in  many  places  greatly 
crushed,  yet  it  is  obvious,  that  in  so  extended  a range,  numerous 
quarries  of  excellent  flag  stone,  and,  it  is  believed,  of  grindstone 
rock,  might  be  successfully  opened. 

These  suggestions  are  now  made,  from  a sense  of  the  importance 
to  our  citizens,  and  to  the  public  works  of  the  State,  of  calling  atten- 
tion to  many  materials  w'hich  we  possess  in  abundance,  within  our 
own  borders,  as  the  geology  of  our  State  plainly  shows,  but  for 
which  we  have  heretofore  been  sending  to  other  States,  and  even  to 
distant  countries. 

This  slate  formation  of  the  Kittattinny  valley,  though  it  extends  in 
a single  broad  zone,  from  the  Delaware  river  to  the  western  side  of 
Cumberland  county,  appears  in  Franklin  county,  in  two  separate 
and  wide  belts,  which  run  thence  into  Virginia.  In  its  course  across 
New  Jersey,  it  divides,  in  like  manner,  into  two,  and  sometimes 
three,  parallel  ranges,  separated  by  long  narrow  tracts  of  the  subja- 
cent limestone,  which  rises  to  the  surface,  in  the  form  of  one  or 
more  anticlinal  axes. 

Before  entering  the  State  of  New  York,  these  belts  again  unite, 
and  constitute  a very  broad  tract,  which  occupies  three-fourths,  at 
least,  of  the  great  eastern  valley  of  that  State.  Along  the  central 
and  western  portions  of  that  valley,  our  slate  formation  ranges  to  a 
point  somewhere  east  of  Laire  George  ; whence,  coursing  south-west- 
wardly,  it  shows  itself  on  the  Mohawk,  for  many  miles  above  its 
mouth,  then  doubles  westward  round  the  ridge  of  the  Little  Falls, 
and  extends,  in  a north-western  direction,  to  the  eastern  shore  of 
Lake  Ontario.  In  this  north-western  part  of  its  course,  the  strata 
are  nearly  horizontal,  and  contain,  on  the  Salmon  river,  the  beds 
already  described  as  furnishing  such  an  excellent  material  for  grind- 
stones. 

In  the  first  annual  report  on  the  geological  survey  of  New  York, 
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the  rocks  of  this  formation  occurring  in  that  district,  are  called  “ the 
grey  sandstones  and  shales  of  the  Salmon  river.” 

Time  has  permitted  me  to  institute,  as  yet,  only  a single  detailed 
transverse  measurement  of  the  thickness  of  this  formation;  the  re- 
sults of  which  must,  for  the  present,  be  accepted,  as  only  approx- 
imately correct,  in  consequence  of  the  obscurity  of  some  of  the 
exposures  of  the  stratum.  It  was  made  on  the  west  side  of  the 
Delaware  river,  between  the  bottom  of  the  sandstone  of  the  Kitta- 
tinny  mountain,  (Formation  No.  IV,)  at  the  Water  Gap,  and  the 
upper  surface  of  the  limestone,  (Formation  No.  II,)  exposed  above 
Dill’s  Ferry.  The  thickness  of  Formation  No.  Ill,  thus  ascertained, 
is  6,102  feet. 


FORMATION  No.  IV. 

SANDSTONES  AND  CONGLOMERATES  OF  THE  KITTATINNY,  OR  BLUE 

MOUNTAIN. 

Overlying  the  great  slate  stratum  above  described,  and  dipping 
conformably  with  it,  we  find  in  the  part  of  the  State  immediately 
referred  to  in  the  present  report,  a parallel  formation,  consisting  of 
heavily  bedded  sandstones  and  massive  strata  of  conglomerate,  more 
conspicuous  for  the  features  they  impart  to  the  scenery,  than  for  any 
considerable  amount  of  practically  useful  material  hitherto  discovered 
to  belong  to  them.  These  rocks  are  embraced  in  the  long,  narrow, 
nearly  level,  and  generally  single  ridge,  called  the  Kittatinny,  or  Blue 
mountain,  which  stretches  continuously  from  Cumberland  county  to 
within  a few  miles  of  the  Hudson  river,  near  Kingston.  They  con- 
sist of  massive  strata  of  hard,  white  and  grey,  siliceous  sandstones, 
of  various  degrees  of  coarseness,  and  also  of  ponderous  beds  of  ex- 
tremely hard  quartzose  conglomerate,  the  pebbles  of  which  are  often 
of  great  size.  The  finer  grained  sandstones  abound  most  in  the 
higher  parts  of  the  stratum,  and  are  identical,  in  general  aspect  and 
texture,  as  indeed  the  whole  of  the  deposit  is,  in  relative  position, 
with  the  stratum  denominated  in  my  former  report,  the  white  fucoidal 
sandstone.  The  main  deposit  of  conglomerate  lies  at  the  base  of  the 
formation,  resting  upon  the  subjacent  slate. 
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As  a gi'oup  of  strata,  the  whole  mass  becomes  progressively  coarser 
and  more  varied  in  composition,  as  we  follow  it  eastward  from  the 
Susquehanna.  On  the  Lehigh  and  the  Delaware,  it  possesses  but 
little  of  the  fine  and  even  texture,  and  the  whiteness  and  pure  sili- 
ceous composition  which  distinguish  this  rock  as  it  occurs  in  the 
ridges  in  Bedford  and  Huntingdon  counties,  (in  Tusspy’s  mountain 
for  example,)  some  portion  of  which  it  retains  in  the  Kittatinny 
mountain,  near  the  Susquehanna. 

Tracing  it  toward  the  Delaware,  it  augments  rapidly  in  thickness; 
at  the  Susquehanna  this  does  not  exceed  about  four  hundred  feet,  but 
at  the  Water  Gap  of  the  Lehigh  it  is  increased  to  two  thousand  feet 
at  least. 

Mixed  with  the  quartzose  sand  and  pebbles  which  constitute  the 
principal  mass  of  this  rock,  we  encounter,  especially  in  the  coarse 
conglomerates  near  the  bottom  of  the  stratum,  many  rounded  pebbles 
and  fragments  of  the  three  underl}dng  formations  which  intervene 
between  it  and  the  primary  rocks  at  the  bottom  of  the  series.  Thus 
we  may  recognize  some  of  these  pebbles  to  be  derived  from  the 
lowest  sandstone,  some  from  the  dark  chert,  or  flint,  so  commonly 
imbedded  in  the  strata  of  the  great  limestone  of  the  Kittatinny  valley, 
and  others  usually  less  regularly  rounded,  from  the  slates  and  grey 
sandstones  of  the  extensive  slate  formation  which  these  conglomerate 
strata  immediately  overlie. 

Here,  then,  we  have  an  interesting  proof,  that  the  materials  com- 
posing this  deposit  were  swept  together  by  currents  that  were  set  in 
motion  across  the  three  lower  formations  which  now  occupy  the 
Kittatinny  valley,  whose  strata  were  evidently,  at  the  same  time,  more 
or  less  uptilted  and  crushed. 

That  great  disturbances  of  the  earth  marked  the  period  which 
closed  the  formation  of  the  slate,  and  accompanied  the  production  of 
the  overlying  conglomerates  and  sandstones,  is  apparent  from  the 
coarseness  of  the  ingredients  in  the  latter  rocks,  the  promiscuous 
manner  in  which  they  have  been  swept  together,  and  especially  from 
the  suddenness  of  the  transition  between  the  fine  grained  slate,  the 
sediment  of  very  tranquil  waters,  and  the  extremely  coarse  conglo- 
merate directly  in  contact  with  it;  the  whole  aspect  of  which  implies 
that  an  enormous  mass  of  sand  and  gravel  derived  from  strata  just 
broken  up,  was  suddenly  strewed  into  the  waters  where  the  slate 
was  forming.  But  if  evidence  still  more  unexceptionable  be  required, 
of  an  upheave  of  the  bed  of  the  ancient  ocean,  at  the  epoch  immedi- 
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ately  preceding  the  formation  of  these  rocks,  we  have  it  strikingly 
exhibited,  at  the  north-eastern  end  of  the  formation,  where  these 
conglomerates  and  sandstones  occur  on  the  Delaware  and  Hudson 
canal,  near  tlie  end  of  the  Shawungunk  mountain.  They  are  here 
displayed  near  Rondout,  resting  imconformctbly  and  with  a gentle 
inclination  upon  the  steeply  uptilted,  contorted,  and  disrupted  strata 
of  the  immediately  subjacent  slate. 

To  suggest  a useful  application,  which  may  be  made  of  some  of 
the  beds  of  the  Kittatinny  conglomerate,  and  at  the  same  time  to 
prove  the  importance,  when  exploring  the  mineral  or  geological 
resources  of  a region,  of  embracing  as  wide  a range  of  observations 
as  possible,  I may  state,  that  the  somewhat  noted  Esopus  millstones 
of  New  York  are  procured  from  the  formation  now  before  us.  The 
stratum  from  rvhich  they  are  derived,  near  the  Delaware  and  Hudson 
canal,  is  one  of  the  hard  quartzose  conglomerates  in  the  Shawungunk 
mountain,  which  is  tlie  same  ridge  as  the  Kittatinny,  or  Blue  moun- 
tain of  Pennsylvania.  There  is  a probability  that  in  some  of  the 
several  notches  or  vrater  gaps  of  the  Kittatinny  mountain,  a material 
may  be  found,  as  well  fitted  for  making  millstones,  as  the  rock  at 
Esopus.  The  researches  hitherto  made,  regarding  this  point,  indi- 
cate a sufficiently  reasonable  prospect  of  success  to  induce  me  to 
venture  on  the  present  suggestion. 

The  fourth  formation  of  our  series  lias  a very  extensive  range. — 
Besides  composing  the  entire  mass  of  the  Kittatinny  mountain 
throughout  its  whole  length,  from  the  Pludson  river  to  Cumberland 
county  in  our  State,  it  forms  the  mountains  nearly  continuous  with 
this  range,  which  bound  the  Kittatinny  valley,  (or  more  appropriately 
the  great  Appaluchian  valley,)  on  the  north-west,  which  extend 
through  Franklin  county,  Maryland,  and  the  northern  part  of  Vir- 
ginia, and  constitute  many  of  the  loftier  ridges  south-west  of  the 
Susquehanna,  and  between  the  line  of  the  Kittatinny  mountain  and 
the  base  of  the  Allegheny.  Though  it  terminates  suddenK  towards 
the  north-east,  within  a few  miles  of  the  Hudson,  which  it  does  not 
cross,  the  formation  occurs  in  a district  far  to  the  west  of  this,  in  the 
neighborhood  of  Utica,  within  a few  miles  south  of  which  place,  the 
stratum  may  be  seen  at  several  points,  cropping  to  the  surface,  with  a 
gentle  inclination  towards  the  south-west.  Here  the  total  thickness 
of  the  formation  does  not  probably  exceed  fifty  feet,  and  yet  in 
composition  and  appearance,  it  is  identical  with  the  rock,  as  we 
behold  it  in  the  Kittatinny  mountain,  near  the  Water  Gap  of  the 
Delaware  river. 
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The  organic  remains  preserved  in  this  formation,  are  very  few  ; 
those  by  which  the  rock  can  be  most  readily  recognised  by  an  unini- 
tiated observer,  are  certain  species  of  fucoides,  an  extinct  race  of 
marine  plants  somewhat  allied  to  the  modern  seaweeds.  These  arc 
far  more  rare  in  the  Kittatinny  range  of  the  formation  than  in  the 
other  belts  of  the  stratum  in  the  ridges  in  Bedford,  Huntingdon, 
Centre,  Mifflin  and  Juniata  counties.  I have,  however,  seen  some 
broad  surfaces  of  the  rock  at  the  Delaware  Water  Cap,  covered 
by  their  interlaced  and  curving  stems.  This  fossil  not  being  con- 
fined to  the  formation  under  consideration,  but  abounding  even  more 
generally,  both  in  this  State  and  in  New  York,  in  the  lower  beds  of 
the  next  overlying  deposit,  I have  discarded  the  name  fiicoidal  sand- 
stone, bestowed  on  it  in  my  former  report,  as  not  sufficiently  dis- 
tinctive. 

There  is  a small  and  very  globose  bivalve  marine  shell,  a species 
of  terebratula,  which  is  occasionally  met  with  in  the  finer  grained 
sandstone  layers,  very  near  the  top  of  the  stratum,  and  which  I have 
seen,  as  yet,  in  no  other  rock  of  our  whole  group.  As  far  as  organic 
remains  apply,  this  fossil  is  very  characteristic  of  the  formation. 


FORMATION  No.  V. 

®ED  AND  VARIEGATED  SANDSTONES  AND  SHALES  OF  THE  VALLEY 
NORTH-WEST  OF  THE  KITTATINNY  MOUNTAIN,  AND  OF  MONTOUr’s 
RIDGE. 

Resting  on  the  previously  described  sandstones  of  the  Kittatinny 
mountain,  and  occupying  a narrow  belt  of  country  along  the  north- 
western base  of  that  ridge,  a formation  occurs,  some  of  the  charac- 
teristics of  which  are  very  interesting.  This  rock,  which  in  my 
last  report  I denominated  the  “ variegated  calcareous  shale  forma- 
tion,” when  referring  to  the  features  which  it  assumes  in  the  coun- 
ties of  the  Appalachian  region  south-west  of  the  Susquehanna,  is  com- 
posed, where  it  occurs  in  the  belt  next  the  Kittatinny  mountain,  of  an 
uniformly  red  and  slightly  calcareous  shale,  and  a more  or  less  argil- 
laceous red  sandstone.  It  agrees  very  nearly  in  its  ingredients,  its 
red  colour  and  other  characters,  with  the  lower  division  of  the  more 
variegated  belts  of  the  same  deposit,  which  are  exposed  on  the  Juniata 
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river;  but  it  is  destitute  of  the  many-coloured  calcareous  shales,  and 
the  numerous  interposed  layers  of  limestone  that  occupy  the  higheE 
part  of  the  mass  in  that  quarter  of  the  State. 

Thase  limcstonelayers  have  been  sought  for  along  the  north-western 
base  of  the  Blue  mountain,  in  that  portion  of  the  formation  most  nearly 
corresponding  to  their  usual  position,  hut  they  appear  to  be  absent 
from  this  southeastern  belt.  The  valuable,  and  somewhat  remarkable, 
variety  of  calcareous  iron  ore  which  belongs  to  several  of  the  tracts' 
of  the  formation  in  other  sections  of  the  State,  has  been  carefully 
sought  in  the  same  range,  on  the  north  side  of  the  Blue  mountain, 
and  the  conviction  has  arisen  that  it  also  does  not  occur.  A descrip' 
lion  of  this  ore  M'ill  be  given,  when  I come  presently  to  speak  of  the 
features  of  the  formation,  on  the  North  Branch  of  the  Susquehanna  ; 
in  the  meanwhile,  a brief  mention  of  the  range  of  the  less  important 
belt  before  us,  will  be  proper. 

It  follows  the  Kittatinny  mountain,  along  a narrow  valley,  usually 
not  more  than  a mile  wide,  and  often  less,  lying  between  the  north- 
ern foot  of  the  mountain  and  a low  sandstone  ridge,  and  extends  thus 
from  Perry  county,  nearly  to, the  Delaware  Water  Gap.  Its  course 
thence,  is  in  the  same  direction  across  New  Jersey  and  New  York,, 
to  its  termination  a few  miles  south-west  of  the  end  of  the  Shawun- 
gunk  mountain.  It  seems  there  to  thin  out  and  disappear,  for  it  cer- 
tainly does  not  cross  the  Hudson. 

The  red  and  variegated  sandstones  described  in  the  first  annual 
report  on  the  Geological  Survey  of  New  York,  and  which  underlie 
nearly  all  the  range  of  counties  running  westward,  from  Oneida 
county  to  the  Niagara  river,  belong  to  the  same  formation,  and  bear 
a very  striking  resemblance  to  the  strata  as  they  are  displayed  in  our 
mvn  State. 

In  the  portion  of  the  Appalachian  region,  north-east  of  the  Susque- 
hanna river,  and  its  West  Branch,  there  are  but  tv/o  zones  of  this 
Fifth  formation  : the  south-eastern  one,  I have  spoken  of ; the  other 
w'hich  lies  in  Columbia  county,  offers  some  features  to  which  I now- 
direct  attention. 

The  belt  now  alluded  to,  occurs  along  the  northern  and  southern 
slopes,  and  ascends  in  many  places  to  the  summit  of  a long,  narrow 
and  moderately  high  hill,  which  bears  the  name  of  Montour’s  ridge, 
and  which,  commencing  near  the  West  Branch  of  the  Susquehanna, 
about  five  miles  north  of  Northumberland,  runs  nearly  due  eastward 
until  it  meets  the  bend  in  the  North  Branch  of  the  Susquehanna.^ 
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libout  two  miles  below  Danville.  Thence,  after  curving  for  several 
miles  a little  to  the  north,  the  formation  extends,  steadily  declin- 
ing in  altitude,  until  its  strata  sink  away  in  a long  and  low^axis, 
under  the  overlying  formations,  about  four  miles  north-east  of  the 
town  of  Bloomsburg. 

Throughout  this  range,  the  beds  are  very  regularly  upheaved  along 
a certain  line,  or  anticlinal  axis,  folding  over  the  ridge  and  resting  on 
its  two  flanks,  with  a moderate  inclination  towards  the  north  and 
south,  rarely  exceeding  from  15  to  25  degrees. 

The  lower  strata  alternate,  as  they  do  along  the  northern  base  of 
the  Blue  mountain,  with  the  uppermost  layers  of  the  white  and  grey 
sandstones  of  Formation  No.  IV.  retaining  their  characteristic  choco- 
late red  colour,  and  distinguished  by  the  profusion  of  the  impressions 
of  fucoides  upon  their  surfaces. 

In  these  features  they  agree  with  the  similarly  situated  beds,  seen 
at  the  Lehigh  Water  Gap,  at  the  Long  Narrows  on  the  Juniata  below 
Lewistown,  and  at  various  other  points  throughout  the  districts  where 
the  strata  at  the  base  of  the  formation  are  exposed. 

These  may  be  examined  at  the  southern  foot  of  Montour’s  ridge, 
in  some  deep  ravines  cut  by  the  streams  entering  the  river  near  the 
“ Narrows,”  about  two  miles  below  Danville,  and  in  like  manner  in 
several  places  at  the  gorges  of  Fishing  and  Mahoning  creeks,  in  the 
same  ridge. 

Above  these  lower  beds,  on  both  sides  of  the  ridge,  and  also 
towards  its  eastern  termination,  where  it  is  less  elevated  and  steep, 
there'  is  a rather  thick  stratum  of  dull  olive  coloured  and  yellowish 
brown  slate,  of  a more  or  less  sandy  texture.  Towards  its  upper 
part,  occur  some  highly  calcareous  fossiliferous  layers,  from  a few 
inches  to  a foot  in  thickness,  and  an  interesting  bed  of  iron  ore  to  be 
presently  described.  In  the  upper  part  of  this  slate,  there  are  a few- 
calcareous  fossiliferous  layers,  from  ten  to  fifteen  inches  in  thickness, 
constituting,  indeed,  a moderately  pure  limestone,  with  thin  veins  of 
white  calcareous  spar. 

Over  these,  there  reposes  a heavy  stratum  of  red  shah,  usually  a 
little  calcareous,  and  also,  slightly  siliceous  in  its  composition ; its 
ordinary  character,  however,  being  that  of  a thinly  laminated  and 
highly  argillaceous  rock.  Its  lower  portion,  includes  a few  alterna- 
ting bands  of  a yellowish  green  shale,  but  the  upper  part  is  more 
uniformly  red  or  reddish  brown.  Towards  the  top  of  the  stratum, 
this  red  shale  passes  into  the  next  superior  formation,  (the  limestone. 
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which  occupies  the  sixth  place  in  our  series,)  by  numerous  layers  of 
dull  greenish  yellow  slates  and  calcareous  shales,  which  grow  more 
calcareous  as  they  approach  the  limestone. 

The  somewhat  noted  and  much  prized  calcareous  iron  ore  of  the 
formation  before  us,  is  merely  one  of  the  first  mentioned  calcareous 
fossiliferous  layers,  among  the  particles  of  wliicli,  the  peroxide 
of  iron,  which  has  filtered  from  the  adjoining  ferruginous  bands 
of  the  rock,  is  copiously  disseminated,  having  taken  the  place, 
sometimes  in  part,  sometimes  entirely  of  the  carbonate  of  lime  of 
the  fossils,  which  has  been  dissolved  out  by  the  same  process 
that  has  introduced  the  oxide  of  iron.  This  bed  of  ore  occurs 
in  two  lines,  one  on  the  northern,  the  other  on  the  southern  slope  of 
Montour’s  ridge  and  its  prolongation  to  the  east  of  Bloomsburg, 
dipping  regularly  with  the  other  strata,  from  the  anticlinal  axis. — 
Towards  the  eastern  end  of  their  range  these  two  deposits,  after  con- 
verging and  sometimes  uniting  on  the  top  of  the  ridge,  lose  themselves 
under  the  red  shales  of  the  upper  portion  of  the  formation,  in  the 
vicinity  of  Espytown,  but  going  westward,  they  are  traceable  to  a 
point  a little  west  of  Danville.  The  ore  has  not  yet  been  discovered, 
at  any  considerable  distance  beyond  this  point. 

The  bed  varies  in  thickness  from  six  inches  to  two  feet,  and  is  not 
more  uniform  in  the  proportion  of  its  oxide  of  iron. 

In  some  places  it  seems  to  thin  away  entirely ; in  others,  the  bed 
divides  into  smaller  layers,  which  sometimes  lose  themselves  in 
the  contiguous  slates.  The  ore  is  at  present  procured  in  largest 
quantity  from  the  neighborhood  of  Hemlock  creek,  two  miles  west 
of  Fishing  creek,  being  mined  on  both  sides  of  the  stream,  and 
also  on  both  sides  of  the  anticlinal  axis  in  the  northern  and  southern 
dipping  strata  of  the  ridge.  East  of  Fishing  creek,  it  has  not  yet 
been  much  developed.  As  far  west  as  Mahoning  creek,  near  Dan- 
ville, a distance  of  about  twelve  miles  from  Fishing  creek,  indications 
of  the  ore  present  themselves  on  both  sides  of  the  ridge,  though  but 
few  excavations  have  been  made  in  the  intermediate  tract,  owing  to 
the  ore  here,  being  more  remote  from  the  canal  than  that  on  Hemlock 
and  Fishing  creeks. 

The  ore  varies  materially  in  different  parts  of  the  bed,  as  respects 
its  hardness,  composition,  and  the  proportion  of  its  oxide  of  iron. 
The  piu'er  specimens  consist  almost  exclusively  of  the  peroxide  of 
iron  and  the  carbonate  of  lime  ; these  materials  presenting  the  forms 
and  impressions  of  the  vaidous  fossils  characteristic  of  the  formation. 
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The  siliceous  and  argillaceous  ingredients  rarely  amount  to  more 
than  fifteen  per  cent,  of  the  mass.  The  carbonate  of  lime  can 
scarcely  be  viewed  as  an  impurity,  for  this  material,  under  some  form, 
usually  that  of  crude  limestone,  is  required  in  smelting  nearly  all  the 
ores  of  iron.  In  this  ore  it  exists  disseminated,  and  in  the  most  fa- 
vorable condition  of  admixture  to  act  as  a flux ; so  that  it  must  be  re- 
garded rather  as  a useful,  than  a hurtful  constituent.  It  may  be  sta- 
ted as  a common  occurrence,  that  near  the  surface  of  the  ground,  and 
for  some  yards  below  the  immediate  out-crop  of  the  bed,  the  ore,  in 
consequence  of  the  prolonged  action  of  water,  trickling  through  it,  and 
dissolving  out  its  carbonate  of  lime,  is  generally  soft  and  of  a cellular 
structure,  which  is  pronounced  by  those  who  make  use  of  it  to  be  high- 
ly favorable  to  its  ready  reduction  in  the  furnace.  That  which  is  derived 
from  a greater  depth  possesses  much  more  compactness,  and  is  both 
more  difficult  to  be  mined,  and  less  rich  in  iron  ; and  though  imbued 
with  a large  amount  of  the  carbonate  of  lime,  serving  for  a flux,  it  is 
by  virtue  of  its  greater  compactness,  less  easily  converted  into  the 
metal.  The  probability  is,  that  by  mixing  the  two  varieties  and  using 
a cop  ious  blast,  more  economical  and  productive  results  will  be  pro- 
cured than  by  employing  even  the  richest  kind  separately. 

In  excavating  the  ore,  that  nearest  the  out-crop  is  reached  by  re- 
moving the  covering  of  earth  and  slate,  to  the  depth  of  a few  feet, 
while  the  portion  lying  further  beneath  the  surface,  is  mined  by  drifts, 
or  levels,  entering  the  bed  at  points  where  some  cross  valley  or  ravine, 
gives  access  to  the  ends  of  the  strata.  The  band  of  ore  is  penetrated 
in  the  direction  of  its  range,  or  parallel  with  the  course  of  the  stratum 
in  which  it  lies,  with  just  sufficient  deviation  from  the  horizontal  line 
to  drain  the  water  from  the  mine,  towards  the  mouth  of  the  drift.  It 
will  become  necessary,  I apprehend,  in  order  to  get  access  to  the  ore 
in  some  of  the  middle  portions  of  the  belt,  when  it  cannot  be  reached 
by  the  mode  of  mining  just  described,  to  approach  it  by  tunnels  per- 
forating the  overlying  strata.  This  method,  however,  will  be  found 
much  more  expensive  in  the  outset  than  the  present  plan,  by  drifts 
entering  at  the  notches,  or  depressions  in  the  ridge. 

Several  points  will  require  to  be  carefully  considered  by  those  who 
undertake  to  mine  this  ore ; all  of  which  are  embraced  in  the  ques- 
tion, of  the  depth,  beneath  its  out-crop,  to  which  the  stratum  may  be 
profitably  pursued.  Upon  this,  will  depend  the  value  of  the  belts  of 
land  along  both  slopes  of  the  ridge  below  the  northern  and  southern 
out-crops  of  the  ore  bed.  One  consideration,  limiting  the  depth  to 
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which  it  can  be  advantageously  worked,  is  the  increasing  hardness  of 
the  ore  as  we  descend.  Another,  is  the  seemingly  progressive  reduc- 
tion in  its  richness,  by  reason  of  the  less  extensive  infiltration  of  the 
oxide  of  iron.  And  a third,  is  the  increased  height  through  which  the 
ore  and  the  water  will  require  to  be  lifted,  whenever  the  mines  shall 
be  carried  below  the  common  water  level  of  the  country.  The  daily 
growing  experience  derived  from  the  mining  operations  now  on  foot, 
will  tend  to  multiply  the  data  for  making  an  estimate  of  the  exact 
extent  to  which  the  buried  treasures  of  Montour’s  ridge  can  be  pur- 
sued. Enough  is  already  known  respecting  the  excellent  quality  of 
the  ore,  the  large  quantity  still  readily  accessible,  and  the  cheapness 
of  the  present  modes  of  mining  it,  to  establish  a just  confidence  in 
the  value  of  this  formation  as  one  of  the  choicest  ore  tracts  in  the 
Slate. 

There  are  four  furnaces  which  rely  on  the  two  or  three  mines  at 
present  in  existence  on  Hemlock  creek,  for  their  n;ain  supplies  of 
this  ore ; two  are  within  seven  miles  of  the  ore  bed,  one  is  at  Ber- 
wick, within  about  twenty  miles,  but  convenient  to  the  canal,  and  the 
fourth  is  at  Farrandsville,  in  Lycoming  county,  to  which  the  mineral 
is  transported  on  the  State  canals,  a distance  of  one  hundred  miles: 
thus  affording  a strong  proof  of  the  high  estimation  in  which  this 
ore  is  held. 

An  average  specimen  of  the  porous  variety,  taken  from  the  out-crop 
of  the  north  dipping  bed,  on  the  west  side  of  Hemlock  creek,  afforded  > 
on  chemical  analysis,  the  following  composition: 

Analysis  of  the  j^orous  variety  of  the  fossiliferous  Iron  Ore  of 

Hemloelc  Creek. 

Peroxide  of  iron,  ------  85.40  per  cent» 

Silica,  - - - - - - - -7.10 

Alumina,  -------  5.00 

Water, 2.10 

Lime  and  carbonic  acid,  a mere  trace. 

99.60 

The  proportion  of  pure  iron,  in  this  specimen,  is  very  nearly  60 
per  cent.,  and  it  exists  almost  exclusively  in  the  condition  of  the 
Peroxide, 
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Another  specimen  selected,  as  representing  tlie  average  quality  of 
the  ore  in  the  lowest  levels  opened,  taken  at  a depth  of  about  twenty 
yards  below  the  out-crop,  was  in  like  manner  analysed,  and  exhibits 
the  following  results  : 


Analysis  of  the  compact  variety  of  the  fossiliferous  Iron  Ore  of 

Hemlock  Creek. 

Peroxide  of  iron,  61.30  per  ce;it. 

Silicia,  - --  --  --  - 2.80 

Alumina,  -----  a mere  trace. 

Lime,  - --  --  --  - 17.84 

Carbonic  acid,  -------  15.33 

Water,  - --  --  --  - 2.20 

99.47 

The  proportion  oipure  iron,  in  this  specimen,  is  about  43 /)er  cent. 
the  condition  in  which  it  exists  being  that  of  the  Peroxide  combined 
with  a small  amount  of  the  Protoxide. 

With  good  management,  it  is  found  that  two  tons  of  the  ore  on 
Hemlock  creek^will  yield  one  ton  of  excellent  cast  iron  ; and  I have 
been  informed  by  a proprietor  of  one  of  the  furnaces  using  it,  that 
the  result  is  occasionally  even  somewhat  greater. 

A section  has  been  elaborately  surveyed  from  the  anticlinal  axis  in 
Formation  No.  V.  on  Hemlock  creek,  southward,  across  it,  and  the 
other  overlying  formations,  as  far  as  the  Cattawissa  mountain. 

Another  measured  in  the  narrows  below  Danville,  starting  from  the 
upper  beds  of  Formation  No.  IV.  in  the  flank  of  Montour’s  ridge, 
and  crossing  Formations  No.  IV.  and  No.  Y.  will,  in  conjunction  with 
the  first,  convey  much  detailed  information  respecting  the  modifica- 
tions which  the  strata  of  this  district  undergo.  They  will  prove 
especially  useful,  by  designating  the  precise  position  of  the  iron  ore 
of  Formation  No.  IV.  and  by  exhibiting  the  character  and  position  of 
the  several  rocks,  both  below  and  above  it ; every  one  of  which  will 
thus  become,  when  carefully  studied,  an  index  to  the  same  kind  of 
ore  in  other  quarters  of  the  State.  Upon  this  section  the  vertical 
thicknesses  of  the  formations  are  as  follows  : 
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From  the  anticlinal  axis  on  Hemlock  creek,  to  Cattawissa  moun- 
tain : 

Feet. 

304.01  from  anticlinal  axis  to  iron  ore. 

257.68  “ iron  ore  to  red  shale. 

1372.66  “ commencement  of  red  shale  to  limestone  No.  VL 

1934.35  “ anticlinal  axis  to  limestone. 

981.56  thickness  of  limestone  No.  VI. 

4471.59  “ of  slate,  shales  and  sandstones.  No,  VIII. 

258.48  “ of  altering  beds  between  No.  VIII.  and  IX- 

4172.35  “ of  shales  and  sandstones  of  No.  IN- 


FORMATION No.  VI. 

BLUE  LIMESTONE  ALONG  THE  NORTHERN  BASE  OF  THE  KITTATINNY 
MOUNTAIN,  AND  ALONG  BOTH  SIDES  OF  MONTOUR’s  RIDGE. 

The  rock  which  occupies  the  next  place  in  the  series,  is  a blue 
limestone.  In  those  tracts  where  it  is  fully  developed,  it  consists  of 
several  distinct  strata,  which  differ  from  each  other  in  color  and  tex- 
ture, some  of  them  being  remarkable  for  the  variety  and  the  profusion 
of  their  fossils. 

Between  the  base  of  this  formation  and  the  upper  portion  of  the 
immediately  underlying  “red  and  variegated  sandstone”  formation, 
a somewhat  gradual  mingling  of  the  characters  of  the  two  respective 
rocks  takes  place,  the  lower  beds  of  the  limestone  being  usually  more- 
or  less  argillaceous  and  even  slaty,  while  the  upper  layers  of  the 
lower  rock  are  sometimes  highly  calcareous,  including,  in  certain  dis- 
tricts, regular  and  well  defined  deposits  of  limestone. 

The  limestone  formation  now  before  us  occurs  in  many  belts  in. 
the  south-western  half  of  the  Appalachian  region  of  the  State.  East 
of  the  Susquehanna  and  its  West  Branch,  it  shows  itself  less  fre- 
quently ; the  only  tracts  in  this  quarter  being  : first,  a thin  and  obscure 
stratum,  lying  usually  about  one  mile  north  of  the  Kittatinny  or  Blue 
mountain,  and  stretching  from  the  Swatara  creek  to  the  Water  Gap 
of  the  Delaware  river ; secondly,  a short  but  broader  tract  composing 
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the  limestone  valley  of  Georgetown,  on  the  eastern  bank  of  the 
Susquehanna  river,  in  Northumberland  county;  thirdly,  a band  which 
emerges  from  beneath  the  overlying  strata,  about  two  miles  west  of 
Berwick,  and  there  separates  into  two  belts,  which  encircle  Mon- 
tour’s ridge.  The  most  southern  of  these  ranges  with  a gentle  south 
dip  to  Bloomsburg,  crosses  Fishing  creek,  near  its  mouth,  and  after- 
wards the  Susquehanna  at  Danville.  It  next  re-crosses  the  river 
about  four  miles  further  west,  and  thence  runs  towards  the  West 
Branch,  which  it  crosses  about  four  miles  north-west  of  Northum- 
berland. The  northern  zone,  commencing  at  the  same  point,  west  of 
Berwick,  ranges  with  a moderately  gentle  northern  dip,  (following 
usually  the  course  of  a valley,)  along  the  northern  base  of  Montour’s 
ridge.  It  passes  a few  hundred  feet  to  the  south  of  Mooresburg,  and 
thence  reaches  the  low  grounds  above  the  mouth  of  Chiliscpiaque 
creek,  where,  like  the  former  belt,  it  crosses  the  West  Branch  of  the 
Susquehanna. 

Besides  these  several  zones  of  the  limestone,  all  of  which  have 
been  under  careful  examination,  there  are  others  which  also  lie  east 
of  the  West  Branch,  but  which  are  further  to  the  north,  and  have 
not  been  yet  explored. 

That  each  of  the  belts  mentioned,  consists  of  one  continuous  stra- 
tum, is  placed  beyond  a doubt,  by  the  circumstance,  that  though  often 
concealed  for  a mile  or  more  in  length  by  the  loose  materials  of  the 
adjacent  ridges,  or  by  a deep  alluvial  covering  near  the  streams,  we 
seldom  fail  to  trace  the  rock,  either  by  the  fragments  on  tlie  surface, 
or  by  the  solid  strata  themselves,  wherever  any  transverse  valley  or 
ravine  crosses  the  ridges  at  the  base  of  which  the  limestone  usually 
ranges.  It  is  equally  obvious  that  all  these  several  ranges  are  but 
difl’erent  out-crops  of  one  widely  extended  formation  ; for,  in  every 
case,  the  limestone  occupies  precisely  the  same  position  in  the  gene- 
ral series  of  our  strata,  always  resting  upon  the  shales  of  Formation 
No.  V. 

An  interesting  and  important  general  fact,  concerning  this  lime- 
stone stratum,  is  its  increase  of  thickness  at  each  successive  re-ap- 
pearance, as  we  recede  from  the  Blue  mountain,  going  towards  the 
north-west.  In  the  south-eastern  belt,  or  that  which  follows  the 
north-western  base  of  the  mountain,  its  thickness  probably  no  where 
exceeds  one  hundred  feet;  and  it  would  be  nearer  the  truth  to  state 
its  average  dimensions  from  forty  to  fifty  fed.  A careful  search 
on  the  Susquehanna  river,  and  for  many  miles  east  of  it,  in  the  range 
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of  country  where,  if  it  exist  at  all,  it  ought  to  show  itself,  has  served 
to  establish  the  fact  of  the  total  absence  of  this  stratum  for  many 
miles  along  the  foot  of  the  Blue  mountain,  but  guided  by  a know- 
ledge of  the  position  which  it  should  occupy,  in  relation  to  the  other 
strata,  I succeeded  in  finding  it  immediately  north  of  the  gap  of  the 
Swatara  creek.  Though,  at  this  point,  it  is  not  more  than  from 
twenty  to  thirty  feet  thick,  and  quite  impure,  from  the  amount  of  ar- 
gillaceous matter  in  it ; yet  it  is  convertible  into  lime,  and  will  prove 
a real  benefit  to  the  agriculture  of  the  immediate  neighborhood.  An 
accurate  clue  to  the  position  of  the  stratum  being  once  established, 
its  development,  at  various  other  points,  east  of  the  Swatara,  soon 
followed  i and  I am  now  enabled  to  announce  my  belief,  that  this 
limestone  may  be  detected  from  the  Swatara  creek  to  the  Delaware 
river,  at  almost  every  cross  ravine  or  valley,  which  intersects  the 
base  of  the  sandstone  ridge  next  north  of  the  Blue  mountain.  Near 
the  Swatara,  this  hill  is  called  Swope’s  ridge,  but  it  takes  several 
names  in  different  parts  of  its  course,  which  is  not  much  interrupted 
from  the  Susquehanna  to  the  Delaware.  The  place  of  the  limestone 
is  usually  near  its  southern  base  ; though,  at  a few  points  between 
the  Little  Schuylkill  and  the  Lehigh,  and  also  between  the  Wind 
Gap  and  the  Delaware  river,  it  occasionally  rises  to  the  summit,  and 
even  overlaps  it  on  both  sides. 

The  formation  evidently  augments  in  thickness  as  we  advance 
eastward  towards  the  Lehigh,  though,  between  the  Wind  Gap  and 
the  Water  Gap  of  the  Delaware,  in  its  prolongation  by  the  northern 
side  of  Cherry  valley,  it  gives  signs  of  again  diminishing  and  becom- 
ing impure  and  slaty.  It  is  very  thin  and  decidedly  argillaceous 
wliere  it  occurs  a few  miles  south  of  Stroudsburg.  North-east  of 
the  Delaware  Water  Gap,  we  have  not  succeeded  in  tracing  it  far, 
and  there  would  seem  to  be  a strong  probability  that  it  does  not  con- 
tinue more  th:m  a very  few  miles  in  that  direction,  as  the  belt  of 
country  which  ought  to  contain  it,  in  Sussex  county.  New  Jersey, 
has  been  more  than  once  explored. 

Another  limestone,  very  analogous  in  its  general  aspect,  and  in 
some  of  its  fossils,  but  much  thicker,  and  occupying  a somewhat 
superior  position  in  the  series,  commences  not  far  from  the  Water 
Gap,  and  of  course  near  the  termination  of  the  former,  and  ranges 
extensively  towards  the  north-east,  holding  the  same  relative  position 
to  the  Kittatinny  mountain.  It  is  important  that  we  should  not  con- 
found these  two  calcareous  formations. 


BLUE  LIMESTONE. 


49 


It  would  be  entering  too  far  into  details,  to  mention,  in  the  present 
report,  the  numerous  points  where  the  limestone  stratum  constituting 
Formation  No.  VI,  has  already  been  detected,  along  the  several 
ranges  whose  general  course  I have  described.  I have  deemed  it  of 
use,  thus  to  draw  attention  to  the  regularity  with  which  it  ranges, 
that  those  who  are  disposed  to  convert  it  into  a fertilizer  of  their 
soils,  or  employ  it  as  a flux  in  their  furnaces,  may,  by  a knowledge 
of  its  exact  relative  position  to  the  other  strata,  readily  obtain  it. 

It  may  be  of  service  to  state,  that,  as  a general  rule,  the  lower  beds 
of  this  limestone,  where  it  adjoins  the  subjacent  red  and  variegated 
shales,  afford  a lime,  in  which  the  chief  impurities  are  clay  and  oxide 
of  iron ; while  the  upper  strata,  being  contiguous  to  an  overlying 
sandstone,  yield  a material  more  or  less  sandy.  Thus,  it  is  often 
practicable,  with  very  little  difficulty,  to  select  such  portions  of  the 
formation  for  quarrying,  that  the  quality  of  the  lime  shall  be  adapted 
to  the  peculiar  nature  of  the  soil  which  it  is  intended  to  fertilize,  or 
of  the  ore  which  is  designed  to  flux.  The  two  belts  of  this  limestone 
ranging  along  the  sides  of  Montour’s  ridge,  and  thence  nearly  to 
Berwick,  are  the  only  ones  to  be  found  for  many  miles  north  or  south ; 
and  lying,  as  they  do,  near  to  the  North  Branch  canal,  they  furnish 
a source  of  lime,  of  great  importance  to  a long  and  wide  tract  of 
country,  embracing  the  Wyoming  valley. 

Iron  ore  would  appear  to  prevail,  very  generally,  in  the  soil  cover- 
ing this  limestone.  It  possesses  all  the  characters  of  the  ore  which 
I have  mentioned  in  my  former  report,  as  belonging  to  the  same 
formation,  in  its  various  belts  throughout  the  counties  lying  south- 
west of  the  Susquehanna,  in  the  Appalachian  district.  Thus,  it  occurs 
in  some  abundance  at  Bittenbender’s,  five  and  a-half  miles  south-west 
of  Stroudsburg,  and  exists,  also,  though  not  yet  found  in  much  quan- 
tity, near  the  western  end  of  Montour’s  ridge. 

This  ore  is,  almost  invariably,  of  a light  brown,  approaching  to  a 
chesnut  color,  and  has  a uniform,  compact,  and  rather  argillaceous 
texture.  Having  examined  it  at  a great  number  of  points,  on  both 
sides  of  the  Susquehanna  river,  it  is  yet  doubtful  whether  it  occurs 
in  sufficient  amount,  at  any  one  place  along  the  limestone  bells 
described  in  this  report,  to  become  extensively  useful. 

About  three  or  four  miles  north-east  of  Northumberland,  a deposit 
of  bog  iron  ore  occurs,  connected,  apparently,  with  this  formation. 
Though  the  excavation  has  not  yet  proceeded  far  enough  to  deter- 
mine its  actual  thickness,  the  superficial  extent  has  been  proved  to  be 
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considerable ; and  should  it,  on  trial,  be  found  to  make  good  iron,  it 
may  become  very  useful  for  mixing  with  the  rich  calcareous  ore  of 
Montour’s  ridge. 

Though  this  formation,  and,  as  I shall  presently  show,  the  sand- 
stone which  overlies  it,  terminate  towards  the  north-east,  near  the 
Water  Gap  of  the  Delaware,  they  both  occur  in  numerous  interest- 
ing ranges,  extending,  in  the  opposite  direction,  as  far  as  the  interior 
of  Virginia,  and  probably  beyond. 

From  measurements  m.ade  on  Fishing  creek,  across  that  belt  of 
tire  limestone  whicli  ranges  along  the  southern  side  of  Montour’s 
ridge,  its  thickness  at  that  place  is  900  feet,  very  nearly. 


FORMATION  No.  VII. 

SANDSTONE  OF  THE  FIRST  RIDGE  NORTH  OF  THE  KITTATINNY 

MOUNTAIN. 

The  rock  which  comes  next  in  order  in  the  series,  overlying  the 
limestone  just  described,  is  a white  and  yellowish  white  sandstone, 
which,  in  its  ordinary  aspect,  especially  in  the  lower  beds,  is  a coarse 
and  rather  loosely  cemented  aggregate  of  nearly  pure  siliceous  sand. 
In  the  layers  next  to  the  limestone,  when  that  formation  is  present, 
the  comjiosition  of  the  rock  is  slightly  calcareous,  as  shown  by  the 
mode  in  which  the  weather  acts  upon  it. 

Its  most  characteristic  feature  is  an  abundance  of  definitely  formed 
(-avities,  which  are  the  hollow  moulds  of  various  kinds  of  fossil  shells, 
and  other  organic  remains,  which  have,  at  one  time,  existed  in  this 
sandstone,  but  which  the  porous  structure  of  the  I'ock  has  enabled  the 
water,  long  since,  to  dissolve  and  carry  away,  'i’hese  easily  recog- 
nized pits  occur  only  in  certain  beds,  and  are  not  equally  plenty  in 
every  portion  of  its  extensive  range.  They  are  not  as  numerous,  in 
pioportion  to  the  thickness  of  the  stratum  in  the  belt  which  lies  imme- 
diately north  of  the  Blue  mountain,  as  in  some  of  the  other  tracts 
further  towards  the  north-west. 

Contrary  to  the  rule  observed  by  the  underlying  limestone,  in 
passing  through  its  gradations  of  thickness,  this  sandstone  appears  to 
be  most  massive  in  the  belt  nearest  to  the  Kittatinny  mountain  ; or, 
more  properly,  in  the  south-western  portion  of  it,  near  the  S usque- 
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hanna  river.  In  the  ridge  which  crosses  the  river  about  half  a mile 
north  of  the  Blue  mountain,  its  strata  are  well  exposed  for  examina- 
tion and  measurement,  being  in  a nearly  vertical  attitude.  Their 
thickness,  at  this  point,  is  about  700  feet.  In  this  quarter,  the  rock 
is  more  compact,  and  of  a greyer  color,  and  a closer  and  finer  tex- 
ture than  in  most  of  the  other  districts  ; and  it  contains  fewer  fossil 
impressions.  These,  however,  are  not  entirely  absent,  but  exist, 
though  sparsely,  in  certain  layers,  which  as  usual,  are  among  the 
coarsest  in  the  formation.  Tracing  it  eastward,  we  find  it  in  Swope’s 
hill,  near  the  Swatara,  greatly  reduced  in  thickness,  and  possessing 
its  ordinary  texture  and  aspect.  In  some  of  the  beds  south  of  Pine 
Grove,  the  rock  encloses  a multitude  of  the  hollow  pits,  attributable 
to  various  species  of  marine  remains,  some  of  the  distinctive  features 
in  whose  structure  are  easily  discernible.  In  its  course  towards  the 
north-east,  the  out  crop  of  this  rock,  except  when  cut  down  to  the 
common  surface  by  some  denuding  action,  occupies,  invariably,  a 
steep  and  ragged  ridge,  distant  from  half  a mile  to  more  than  a mile 
from  the  Blue  mountain.  Extending  towards  the  Delaware,  with  a 
slowly  diminishing  thickness,  it  seems  to  vanish  entirely  before 
reaching  the  Walpack  bend  of  the  Delaware  river,  about  sixteen 
miles  above  the  Water  Gap. 

In  several  parts  of  this  range,  especially  those  adjacent  to  the 
Delaware,  the  lower  portion  of  the  formation,  near  its  contact  with 
the  underlying  limestone,  contains  thin  layers  of  chert  or  flint,  such 
as  form  a constant  feature  in  the  belts  of  the  stratum  more  remote 
from  the  Blue  mountain,  particularly  in  the  counties  south-west  of 
the  Susquehanna.  On  the  Lehigh,  and  also  near  the  Delaware,  a 
a similar  rather  thick  bed  of  chert  rests  upon  the  upper  side  of  the 
stratum,  lying  along  the  north-western  base  of  the  sandstone  ridge. 

The  materials  of  this  formation,  though  susceptible  of  few  useful 
applications,  are  well  adapted  to  various  architectural  purposes. 
Some  of  the  strata  not  only  furnish  an  excellent  common  building 

•'  o 

stone,  but,  being  massive,  and  readily  quarried  and  dressed,  they  are 
much  used  in  the  construction  of  the  canal  locks  on  the  Juniata. 

One  variety  of  the  rock,  recognized  by  its  porous  structure,  its 
coarse  and  uniform  texture,  and  its  pure  siliceous  composition,  seems 
to  be  well  suited  for  the  hearths  and  in-walls  of  furnaces ; its  only 
imperfections  as  a hearth-stone,  being  the  difficulty,  sometimes  en- 
countered, of  getting  it  in  masses  of  sufficient  size. 

This  sandstone  formation,  with  its  accompanying  chert,  borders 
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the  little  valley  of  Georgetown,  on  the  Susquehanna,  on  tlie  north 
and  south  sides,  in  two  converging  belts.  Though  the  stratum  is 
here  much  thinner  than  in  the  range  next  to  the  Blue  mountain,  its 
dimensions  are  nevertheless  considerable. 

It  is  evident,  that  only  obscure  traces  of  tlie  formation  occur  on  the 
northern  and  southern  sides  of  Montour’s  ridge,  where,  if  it  pos- 
sessed any  conspicuous  thir:kness,  it  could  not  fail  to  be  distinctly 
recognized  in  some  of  the  many  transverse  valleys  which  expose  the 
strata  in  tliat  anticlinal  axis. 

Occasionally,  loose  fragments  of  it  are  seen  on  the  surface,  near 
the  range  of  each  of  the  limestone  belts  of  that  neighborhood  ; and 
from  the  very  sandy  character  of  tlie  soil  along  the  same  line,  it  is 
not  improbable  that  a thin,  and  perhaps  continuous  zone  of  this 
sandstone,  may  rest  in  contact  with  the  limestone,  having  been, 
from  its  easily  crumbled  nature,  worn  down  and  covered  by  loose 
materials,  to  a greater  depth  than  the  other  harder  formations  ad- 
joining. 


FORMATION  No.  VIIL 

THE  OLIVE  COLORED  SLATE  OF  THE  VALLEY  BETWEEN  THE  KITTA- 
TINNY  AND  SECOND  TrlOUNTAINS. 

The  formation  which  next  presents  itself  in  the  ascending  order  is 
remaikable  for  being  one  of  the  most  widely  diffused  of  all  the  strata 
of  the  Appalachian  region,  and  for  the  constancy  with  which  it 
preserves,  over  a very  wide  area,  the  marked  peculiarities  of  its 
structure,  color,  and  composition.  In  the  counties  especially  referred 
to  in  the  present  report,  it  consists  chiefly  of  an  extensive  series  of 
alternating  strata,  of  dark  grey,  greenish  and  olive  colored  slates, 
and  soft  grey  argillaceous  sandstones.  The  lowest  beds  consist  of 
a nearly  black,  easily  divisible  and  somewhat  calcareous  slate,  while 
the  grey  sandstones  abound  most  in  the  higher  parts  of  the  mass. 
These  upper  layers,  composed  of  slates  and  sandstones  in  frequent 
alternation,  and  in  nearly  equal  quantity,  gradually  become,  as  we 
ascend,  first  brown  and  then  red,  until  we  cease  to  distinguish  them 
from  the  lower  beds  of  the  great  red  slate  and  sandstone  formation 
immediately  above. 
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All  the  several  varieties  of  this  rock,  its  slates,  sandstones,  and 
especially  its  limestones,  where  these  latter  exist,  are  conspicuous 
for  the  profusion  of  the  interesting  fossils  contained  in  some  of  iheir 
beds.  The  whole  stratum  is  more  or  less  calcareous  ; and  this 
circumstance,  together  with  the  quiet  condition  which  appears  to 
have  prevailed  in  the  waters,  during  the  deposition  of  this  very  thick 
formation,  may  explain  the  abundance  and  variety  of  the  organic 
remains. 

This  formation  occurs,  in  several  very  long  belts,  in  the  region  east 
of  the  main  stream  of  the  Susquehanna,  and  of  its  West  Branch.  The 
most  southern  range,  tracing  it  from  this  river  eastward,  occupies  the 
central  part  of  the  valley,  between  the  Blue  mountain  and  the  Second 
or  Mahoning  mountain,  as  far  as  the  latter  ridge  extends,  which  is  to 
the  Lehigh  river.  Thence,  in  a somewhat  broader  zone,  it  pursues 
the  same  general  course  between  the  Blue  mountain  and  the  base  of 
the  Pokono,  until  it  meets  the  Delaware  river,  immediately  above  the 
Water  Gap.  From  this  point  it  follows  the  valley  of  the  same  river, 
the  widest  part  of  the  belt  being  on  the  north-western  or  Pennsylva- 
nia side,  and  leaves  our  State  at  Carpenter’s  Point,  to  sweep,  in  a 
long  curving  tract,  entirely  across  New  York. 

Between  the  Schuylkill  river  and  the  Easton  and  Wilkesbarre 
turnpike,  the  belt  is  generally  double  ; a long  and  narrow  zone  of  the 
overlying  red  sandstone  beds  of  Formation  No.  IX,  lying  in  a trough 
in  the  middle  of  the  Mahoning  and  Fire  Line  hills,  between  the 
northern  and  southern  ranges  of  the  formation. 

This  Olive  Slate  formation  occurs  again,  in  a tract  of  the  form  of 
a long  and  narrow  triangle,  in  the  northern  part  of  Dauphin  county, 
extending  eastward  from  the  Susquehanna  at  Halifax,  and  contracting 
to  a point  towards  the  sources  of  Armstrong’s  creek. 

It  occupies  a considerably^  larger  tract,  of  a somewhat  similar  trian- 
gular shape,  in  the  southern  part  of  Northumberland  county,  enclos- 
ing the  limestone  valley  of  Georgetown  on  its  western  side,  next  the 
river,  and  narrowing  to  a point  near  Zimmermanstown,  in  Schuylkill 
county.  Opposite  Selinsgrove,  another  long  and  wide  range  of  For- 
mation No.  VIII,  encloses  another  area  of  the  same  limestone  for- 
mation and  stretches  eastward  through  the  Shamokin  and  Roaring 
creek  valleys,  to  within  about  two  miles  of  the  ridges  which  unite 
the  Cattawissa  and  Little  mountains.  It  also  extends,  in  a still  larger 
and  broader  double  zone,  along  the  valley  of  the  North  Branch  of  the 
Susquehanna,  from  its  mouth  to  the  mouth  of  the  Wapwallopen  creek. 
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the  valley  of  which  stream  it  thence  ascends  nearly  to  its  source^ 
The  western  half  of  this  tract  is  double,  being  divided  by  the  long 
and  nariow  range  of  the  formations  of  Montour’s  ridge,  and  their 
continuation  eastward  to  near  Berwick.  From  Montour’s  ridge, 
northward,  to  within  about  two  miles  of  the  foot  of  the  Allegheny 
mountain,  a large  portion  of  the  country  on  the  eastern  side  of  the 
West  Branch,  is  composed  of  this  formation,  where  its  strata  are 
finely  displayed  in  the  passage  of  the  river  through  the  IMuncy  hills. 
The  great  width  which  this  range  of  the  formation  exhibits,  in 
Columbia  and  Lycoming  counties,  is  much  reduced,  after  it  enters 
Luzerne,  where,  following  its  usual  northeastward  course,  it  passes 
between  the  Shickshinn)^  and  the  Allegheny  mountains,  and  tapers 
to  a point  somewhere  east  of  Harvey’s  Lake.  Another  belt  of  the 
same  rock  skirts,  in  many  places,  the  northern  border  of  our  State, 
ranging  in  a nearly  east  and  west  direction,  and  rarely  spreading  itself 
more  than  a few  miles  to  the  south  of  the  Pennsylvairia  and  New 
York  line.  It  is  displayed  at  the  Big  Bend  of  the  Susquehanna, 
wliere  it  presents  all  its  distinctive  features. 

The  more  obviously  useful  materials  derivable  from  this  Olive 
Slate  formation,  are,  as  far  as  regards  Pennsylvania,  rather  few;  and 
these  occur  in  relatively  inconsiderable  quantities.  In  regard  to  the 
ores  of  iron,  both  it  and  the  several  overlying  formations,  as  high  in 
the  series  as  the  conglomerate  beneath  the  coal  measures,  are  singu- 
larly deficient.  In  Perry  county,  near  Bloomfield,  it  does  indeed 
contain  a very  excellent  variety  of  iron  ore,  and  in  considerable  abun- 
dance. But  the  circumstances  which  seem  to  have  given  origin  to  it, 
at  that  place,  are  somewhat  peculiar;  and  hence,  this  mineral  is  not  to 
be  regarded  as  generally  occurring  in  the  formation.  Shoirld  the 
rock  elsewhere  occur  in  similar  topographical  relations  to  the  other 
underlying  strata,  similar  deposits  of  the  ore  will  probably  be  found, 
which  a more  detailed  examination  of  some  parts  of  the  stratum  not 
yet  explored,  may  possibly  bring  to  light. 

Some  of  the  layers  of  this  rock,  from  a resemblance  in  their  colour 
to  the  shales  of  our  coal  measures,  and  from  their  containing  at  times 
sufficient  carbonaceous  matter,  to  cause  their  partial  ignition,  when 
highly  heated,  are  very  frequently  mistaken  by  those  who  are  ignorant 
of  the  true  relations  pf  our  coal  bearing  rocks,  for  unequivocal  indi- 
cations of  anthracite  or  bituminous  coal.  These  delusive  appear- 
ances occur  at  the  Big  Bend  of  the  Susquehanna. 

No  formation  of  our  whole  series,  has  seduced  so  great  a number 
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of  persons  into  abortive  explorations  after  coal.  It  may  be  useful, 
therefore,  to  embrace  this  occasion  to  state,  that  I feel  satisfied  that 
the  formation,  wide  as  is  its  range,  contains  no  coal,  in  any  part  of 
the  United  States,  and  that  in  Pennsylvania  it  occurs,  by  calculation, 
at  a depth  rarely  less  than  8,000  feet  below  the  lowest  coal  seams  of 
any  of  our  coal  regions. 

This  formation  is  commonly  more  or  less  calcareous,  and  em- 
braces, occasionally,  very  thin,  though  impure  layers  of  limestone, 
in  general,  only  a few  inches,  or  at  most,  two  or  tliree  feet  in  thick- 
ness. 

One  of  these  layers  ranges,  rather  interruptedly,  from  Pine  Grove 
across  the  Schuylkill,  and  past  Orwigsburg,  to  near  Lehighton,  on 
the  Lehigh.  Another  is  seen  a little  south  of  the  ridge  bounding  the 
limestone  (Formation  No.  VI.)  of  the  Georgetown  valley,  on  the 
southern  side.  A third  small  bed  may  be  recognized  among  the 
strata  exposed  on  the  Shamokin  creek,  in  its  passage  along  the  base 
of  the  Shamokin  hills.  With  particular  care  in  the  calcination,  the 
limestone  of  some  of  these  bands  may  be  converted  into  a rather 
inferior  kind  of  lime  ; though,  with  a few  exceptions,  the  poor  qual- 
ity and  insignificant  quantity  of  this  stratum,  will  not  authorize  much 
expense  in  the  attempt. 

On  the  northern  branch  of  the  Apollacan  creek,  there  is  a hill  of 
considerable  elevation,  rising  on  the  north  side  of  the  stream,  and 
over  which  the  State  line  crosses.  Nearly  on  the  summit  of  this 
hill,  though  rather  on  the  northern  declivity,  within  less  than  half  a 
mile  of  the  State  line,  and  about  a mile  and  a half  from  the  line  of 
Bradford  county,  a considerable  deposit  of  limestone  occurs,  which 
promises  to  be  very  useful  to  the  surrounding  neighborhood,  as  lime 
is  an  article  much  wanted  in  this  region. 

It  appears  to  be  a mere  enlargement  of  a calcareous  band,  in  No. 
VIII,  covering  an  area  of  fifty  or  sixty  rods  in  length,  and  six  or  eight 
in  breadth,  having  cross  joints,  and  being  easily  quarried.  It  does 
not  seem  to  be  a very  pure  carbonate  of  lime,  but  is  rather  siliceous 
and  somewhat  ferruginous  ; and  when  burned,  will  yield  an  indif- 
ferent lime,  of  a grey  or  reddish  colour,  though  for  building  and  agri- 
cultural purposes,  it  will  probably  be  found  highly  useful  in  a region 
where  hitherto  the  lime  used,  has  been  obtained  from  a great  dis- 
tance. 

Some  parts  of  this  formation,  particularly  the  greenish  or  olive 
colored  slates,  would  seem  to  contain  a small  quantity  of  the  oxide 
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of  manganese;  and  accordingly,  where  the  mountain  streams  traverse 
a sufficient  surface  of  these  strata,  the  oxide  of  manganese,  by  the 
disintegration  of  the  rocks,  is  not  unfrequently  found  in  the  form  of 
a black,  heavy  powder,  in  the  beds  of  the  rivulets,  where  it  may 
sometimes  be  collected  in  adequate  quantity  to  render  it  an  article  of 
commerce.  The  oxide  of  manganese,  from  this  source,  can  rarely 
1)6  wholly  separated  from  the  earthy  impurities  with  which  it  is 
mingled ; and  hence,  as  well  as  fiom  the  very  low  price  of  the  drug, 
procured  so  very  cheaply  as  it  is,  from  the  mines  of  Europe,  it  can 
rarely  justify  much  expense  in  collecting  it.  This  oxide  of  manga- 
nese is  tolerably  abundant  near  Dr.  Ball’s,  about  four  miles  north-east 
of  Milford,  in  Pike  county,  and  at  other  places  in  the  same  region. 

Near  the  base  of  the  olive  slate  formation,  there  exists  a very  in- 
teresting and  important  limestone  stratum,  stretching  over  a great 
range  of  country,  from  near  the  Delaware  Water  Gap,  where  it  first 
obscurely  shows  itself,  to  the  Helderburg  mountains,  south-west  of 
Albany,  and  thence  by  a wide  sweep  to  the  westward,  across  New 
York  to  the  Falls  of  Niagara. 

From  near  the  Water  Gap,  this  calcareous  rock  keeps  the  Penn- 
sylvania side  of  the  river,  to  the  Walpack  Bend  on  the  Delaware, 
where  it  crosses  into  New  Jersey,  which  it  traverses  in  the  same 
north-eastern  direction,  as  far  as  Garpenter’s  Point.  Throughout  all 
this  part  of  the  belt,  the  limestone  is  accessible  from  either  side  of 
the  river,  and  it  is  to  be  lamented,  that  so  little  of  the  rock  is  con- 
verted into  lime  by  our  farmers  of  Pike  and  Monroe  counties. 

This  limestone  deposit  is  a source  of  incalculable  benefit  to  the 
highly  fertile  counties  in  the  middle  and  western  parts  of  New  York, 
through  which  State  it  passes  in  a broad  zone,  generally  bordering 
the  Erie  canal  upon  the  south.  Its  lower  strata  furnish  the  valuable 
beds  of  Plaster  of  Paris,  (or  Gypsum,)  found  at  Manlius,  Syracuse, 
Tonewanta  creek,  and  various  other  places ; and  from  nearly  the 
same  part  of  the  deposit,  is  derived  an  inexhaustible  supply  of  hy- 
draulic cement. 

Besides  these  useful  materials,  the  pure  limestone  beds  in  the 
upper  portions  of  the  stratum,  produce  some  of  the  best  building 
stones  of  that  State. 

These  facts  are  here  briefly  announced,  because  they  suggest  to  us 
some  highly  important  inquiries,  in  reference  to  that  portion  of  the 
formation  v/hich  enters  Pennsylvania,  or  closely  approaches  it  in 
passing  down  the  New  Jersey  side  of  the  Delaware.  Have  we 
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within  our  State,  or  at  an  accessible  distance,  the  beds  of  gypsum 
and  cement  which  characterize  this  formation  on  the  Erie  canal  ? As 
well  as  I have  yet  been  able  to  ascertain,  the  gypsum  deposits  would 
appear  not  to  occur  as  adjacent  even  as  the  Helderberg  hills,  in  New 
York. 

The  orreat  limestone  stratum  of  the  middle  and  western  counties  of 

O 

New  York,  being  a member  of  our  olive  slate  rocks,  or  Formation 
No.  VIII,  of  the  Pennsylvania  series,  its  lower  beds  partake  of  the 
composition  of  this  slate  stratum  ; some  of  the  beds  of  which,  of 
greater  or  less  thickness,  generally  lie  beneath  it.  But  the  olive  slate 
is,  in  many  parts  of  the  formation,  conspicuous  for  the  large  amount 
of  the  sulphuret  of  iron  in  its  composition,  (having,  from  this  charac- 
ter, been  termed  by  Professor  Eatox,  who  first  described  it  in  Ne\v 
York,)  “ Pyritiferous  Slate." 

In  accordance  with  some  views  of  the  origin  of  gypsum,  occurring 
under  analagous  circumstances  in  Virginia,  first  brought  to  my  atten- 
tion by  my  brother.  Professor  W.  B.  Rogers,  we  may  conceive  a 
chemical  re-action  to  take  place  naturally,  between  the  oxygen  of  the 
air  contained  in  the  water,  which  penetrates  the  strata,  and  the  sul- 
phuret of  iron  of  the  slate,  and  the  carbonate  of  lime  of  the  alterna- 
ting calcareous  beds.  By  well  known  chemical  affinities,  sulphuric 
acid  will  be  developed,  and  a union  will  ensue  between  this  and  the 
lime,  forming  the  sulphuret  of  lime,  or  gypsum. 

The  rain  water  filtering  through  the  strata,  and  carrying  down  in 
solution  the  carbonate  of  lime,  to  distribute  it  ultimately  through  the 
layers  of  the  shale,  must  greatly  promote  the  process  ; but  it  is  by  no 
means  improbable,  that  the  two  ingredients,  furnishing  the  gypsum, 
have  been,  to  a considerable  extent,  deposited  together  originally,  so 
that  the  production  of  this  substance  may  have  commenced  at  a very 
early  epoch. 

From  the  Helderberg  hills  to  the  Delaware  Water  Gap,  there 
would  seem  to  be  an  absence  of  this  close  association  of  the  carbon- 
ate of  lime,  and  the  sulphuret  of  iron  in  the  formation ; for  there  is 
no  series  of  alternating  beds  of  the  shale  and  the  calcareous  rock, 
such  as  we  witness  near  Syracuse,  and  other  places  in  New  York. 
This  I have  ascertained,  by  examining  the  base  of  the  limestone 
formation  on  the  Rondout  creek,  near  the  Hudson  ; and  again,  in 
many  places  in  New  Jersey,  pursuing  it  from  Carpenter’s  Point,  by 
Milford,  to  the  Walpack  Bend  of  the  Delaware,  and  thence  into 
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Pennsylvania,  and  along  the  same  line  of  strata  to  the  Delaware 
Water  Gap. 

Nevertlieless,  I would  not  wholly  discourage  a search  for  gypseous 
deposits  in  the  belt  of  this  formation,  which  ranges  along  the  south- 
eastern side  of  Monroe  county  ; for,  though  I have  but  faint  hopes 
of  its  existence,  its  discovery  would  be  fraught  with  such  extensive 
and  lasting  benefits  to  all  that  section  of  our  State,  that  the  mere 
possibility  of  finding  it,  is  enough  to  sanction  a careful  inspection  of 
the  strata,  along  this  belt  of  country.  It  is  my  intention  to  devote 
some  further  examination  to  this  matter,  during  the  progress  of  the 
survey. 

We  possess  a belt  of  hydraulic  cement,  near  the  base  of  Forma- 
tion No.  VIII,  and  in  a position  nearly  correspondi)ig  to  that  of  the 
cement  beds  of  New  York,  though  the  material  seems  to  wear  a 
somewhat  different  aspect  and  composition.  It  usually  lies  imme- 
diately on  the  north-western  side  of  the  sandstone  ridge,  next  north 
of  the  Blue  mountain,  and  dips  generally  to  the  north-west.  It 
occurs  at  several  places  in  the  position  mentioned,  near  the  Lehigh 
Water  Gap,  and  also  at  various  points  along  the  same  range,  towards 
the  Walpack  bend  of  the  Delaware.  Its  color  is  generally  a dark, 
dull  blue,  or  rather  a blueish  grey,  and  its  texture  nearly  that  of  a 
compact,  earthy  limestone. 

The  water  of  the  Olive  Slate  Formation,  is  apt  to  be  hard,  and  to 
contain  some  saline  matters,  especially  sulphates  of  iron  and  alumina, 
or  in  some  instances,  carbonate  of  lime. 

The  soil  is  usually  thin,  and  not  productive ; but  carefully  tilled, 
with  a liberal  and  judicious  application  of  lime,  it  is  often  found 
amply  to  repay  the  toil  and  enterprise  of  the  farmer. 

This  formation  will  be  recognized  by  the  description  given  of  it 
above,  and  by  its  relative  position  to  the  other  strata  of  the  Appala- 
chian series.  It  forms  the  principal  stratum  in  many  of  the  valleys 
in  the  counties  south-west  of  the  Juniata.  It  may  be  traced  along 
the  entire  line  of  the  valley,  which  lies  at  the  southern  and  south’ 
eastern  foot  of  the  Table  Laud  of  the  Allegheny  mountain,  from 
Luzerne  county,  to  the  Potomac  river ; and  its  range  through  Virr 
ginia  is  even  more  extensive  than  through  our  own  State. 

The  average  thickness  of  the  Olive  Slate  Formation,  east  of  the 
Susquehanna,  is  probably  not  less  than  4,000  feet ; and  on  the  Le- 
high,  below  Mauch  Chunk,  it  materially  exceeds  this  amount. 
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On  the  Susquehanna,  between  the  Blue  mountain  and  the  Second 
mountain,  it  is  very  nearly  3,500  feet;  and  on  the  North  Branch  of 
the  same  river,  it  measures,  near  Cattawissa,  4,471  feet,  showing  a 
progressive  diminution  in  the  magnitude  of  the  formation,  as  we 
advance  towards  the  west. 


FORMATION  No.  IX. 

RED  SANDSTONES  AND  SHALES  OF  THE  SOUTH-EASTERN  SLOPE  AND  BASE 
OF  THE  ALLEGHENY  MOUNTAIN. 

Overlying  the  olive  colored  and  grey  slates  and  sandstones,  descri- 
bed in  the  preceding  section,  we  observe  in  many  extensive  districts 
of  the  State,  another  still  thicker  series  of  sandstones,  and  argilla- 
ceous shales,  very  analogous  to  the  previous  group  in  texture  and 
composition,  but  differing  in  the  one  obvious  feature  of  color,  which 
in  the  greater  part  of  the  formation  before  us,  is  a brownish  red. 

It  has  been  already  mentioned,  tliat  the  bottom  layers  of  this  group 
alternate  with  the  upper  ones,  of  the  underlying  olive  colored  series. 
Indeed,  many  of  the  intermediate  beds  show  a dusky  brown  tint,  a 
mingling  manifestly  of  the  colors,  distinctive  of  the  two  respective 
formations.  In  the  lower  half  of  the  mass,  red  shales,  and  very 
argillaceous  red  sandstones  predominate,  while  the  higher  parts  con- 
tain a large  proportion  of  beds  of  siliceous  sandstone,  generally  red- 
dish or  brown,  but  sometimes  grey,  greenish  grey,  and  buff  colored. 
In  this  half  of  the  formation,  the  rock  which  occurs  no  where  in  very 
massive  beds,  has  generally  a tendency  to  divide  into  thin  flagstone 
strata,  of  one,  two  or  three  inches  in  thickness.  This  is,  in  part, 
owing  to  the  greater  or  less  quantity  of  mica  in  it.  The  mode  in 
which  these  sandstones  were  originally  deposited  in  layers,  slightly 
oblique  to  the  stratification,  gives  it  a cleavage,  which  is  not  exactly 
parallel  with  the  true  plane  of  the  dip,  which  is  therefore  rendered 
sometimes,  a little  difficult  to  be  traced  with  scrupulous  precision. 

As  a formation,  this  series  of  reddish  slates  is  even  more  generally 
deficient  in  useful  minerals,  than  the  olive  colored  group  immediately 
below  it.  It  seems  to  contain  some  compact  red  iron  ore,  especially  at 
certain  points  in  the  range  Avhich  extends  along  the  Allegheny  moun- 
tain ; but  no  sufficiently  rich  deposit  has  yet  been  developed,  to  justify 
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a more  particular  mention  of  it  in  the  present  report,  A few  very 
promising  places  have  been  partially  examined,  and  a clue  procured, 
v/hich  will  assist  in  tracing  the  ore  hereafter,  should  its  quantity  sanc- 
tion a minute  exploration.  It  occurs  on  Pine  creek,  Larry’s  creek, 
and  Lycoming  creek.  Some  of  the  red  shales,  as  at  the  Blue  hill 
near  Northumberland,  are  occasionally  coated  with  a very  thin  pellicle 
of  greenish  matter,  supposed  to  be  carbonate  of  copper,  but  no  ores 
of  either  that  metal  or  of  lead  have  yet  been  found  ; nor  do  they 
probably  exist  in  more  than  very  insignificant  quantities  in  this  for- 
mation, within  our  State. 

Some  of  the  materials  of  this  formation,  especially  of  the  higher 
strata,  are  well  adapted  for  architectural  uses,  being  durable  and  easily 
shaped,  though  not  ornamental,  as  respects  their  color.  An  inexhaus- 
tible supply  of  very  superior  flagstones  for  the  pavements  of  towns, 
might  be  sent  from  manj'  quarries  of  this  widely  distributed  forma- 
tion. 

In  regard  to  the  fossils  in  this  rock,  a very  manifest  deficiency  is 
observable,  when  compared  with  those  in  the  stratum  beneath  it. 

The  change  from  the  more  tranquil  sediments  of  the  olive  colored 
rocks  below,  seems  to  have  been  accompanied  by  the  extermination 
of  the  greater  portion  of  the  inhabitants  of  the  ancient  deep,  in  those 
quarters  at  least,  where  these  red  materials  were  deposited. 

Nor  do  we  find  any  animal  organic  remains,  except  in  very  rare 
instances,  in  either  of  the  overlying  rocks,  until  we  reach  the  upper- 
most formation  of  the  entire  group  of  strata,  or  that  including  the 
coal,  and  then  only  in  the  beds  composing  the  bituminous  coal  mea- 
sures. 

Throughout  our  American  formations  generally,  the  red  slates  and 
sandstones  are  remarkable  for  a deficiency  of  fossil  shells,  and  other 
marine  animal  remains. 

Near  the  junction  of  this  formation,  with  the  coarse,  whitish,  and 
light  grey  sandstone  stratum  next  above  it,  the  reddish  colored  beds 
nre  often  replaced  by  yellowish  and  buff  colored  strata,  increasing 
in  number  as  we  ascend ; and  in  the  south-eastern  belts  of  the  forma- 
tion, the  transition  from  the  one  rock  to  the  other,  is  marked  by  beds 
of  coarse  red  sandstone,  containing  numerous  largo  white  pebbles 
•of  quartz,  forming,  sometimes,  a massive  conglomerate.  This  variety 
IS  a durable  rock,  and  fit  for  many  purposes  of  architecture  and  con- 
struction. 

It  would  not  be  compatible  with  my  present  limits,  to  more  than 
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hint  at  the  general  range  of  this  widely  extended  formation.  Com- 
posing, as  it  does,  in  the  north-eastern  extremity  of  the  State,  some 
high  mountain  tracts,  having  the  same  geographical  range  with  some 
of  the  anthracite  coal  regions,  it  was  formerly,  and  is  even  yet,  by 
many,  supposed  to  be  connected  with  a coal  formation. 

As  no  coal  can  possibly  belong  to  this  stratum,  from  its  position  in 
the  series,  it  is  the  more  important  to  specify  in  general  terms,  the 
mountain  belts  and  districts  of  country  which  consist  of  it. 

By  far  the  widest  track  of  this  formation  is  in  the  counties 
north-west  of  our  anthracite  coal  basins.  Thus  it  composes  more 
than  two-thirds  of  Pike  and  Munroe,  occupying  the  whole  of  the 
broad  table  land  of  the  Pokono  mountain,  spreading  from  its  south- 
eastern base,  north-westward,  as  far  as  the  Wyoming  and  Moosick 
mountains,  and  northward,  so  as  to  embrace  the  whole  of  Wayne,, 
with  the  exception  of  the  northern  end  of  the  Lackawanna  coal  basin, 
and  a narrow  belt  of  the  Olive  Slate  formation,  in  the  northern  side 
of  the  county.  If  forms  also,  nearly  the  entire  surface  of  the  county 
of  Susquehanna,  excepting  a similar  zone  on  the  side  next  the  New' 
York  line,  and  excepting  also  some  high  insulated  mountain  tracts  in 
the  prolongation  of  the  Allegheny,  as  the  knobs  of  the  Mahoopeny 
and  Tunkhannock  mountains,  which  are  capped  by  the  next  over- 
lying  formation.  It  ranges  in  almost  horizontal  strata,  along  the  w'hole 
length  of  the  Allegheny  mountain,  from  the  North  Branch  of  the 
Susquehanna  to  the  Potomac,  in  a belt  from  one  to  three  miles  broad 
following  its  southern  and  south-eastern  base,  and  constituting  the 
entire  flank  of  that  mountain  nearly  to  its  summit. 

Another  belt  leaves  the  broad  area  of  the  formation  in  Pike 
and  Monroe,  and  passing  south-westward  along  the  base  of  the  Po- 
kono mountain,  crosses  the  Lehigh ; and  thence,  in  a narrow  line^ 
follows  the  valley,  at  the  southern  base  of  the  Malioning,  or  Second 
mountain,  to  the  western  side  of  the  Susquehanna.  In  Perry  county, 
this  belt  expands  somewhat  in  breadth,  doubles  round  the  termination 
of  the  Cove  mountain,  and  re-crosses  the  Susquehanna  at  Duncan’s 
Island.  It  then  ascends  the  valley  of  Powell’s  creek,  ranging  along 
the  northern  foot  of  Peters’s  mountain  ; sweeps  northward  to  the- 
southern  base  of  Berry’s  mountain,  along  which  it  ranges,  in  a zone 
about  two  miles  wide,  from  near  the  head  of  Armstrong’s  creek 
westward,  across  the  Susquehanna.  It  then  crosses  the  Juniata,  and 
pursues  the  same  course,  ascending  the  valley  of  Buffalo  creek  for 
several  miles.  At  the  Juniata  it  curves  rapidly  back,  around  the 
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termination  of  the  Buffalo  mountain,  and  runs  north-eastwardly, 
crossing  the  Susquehanna  at  Liverpool,  and  following  the  northern 
base  of  the  Mahantango  mountain,  by  the  valley  of  the  creek  of  the 
same  name,  to  the  junction  of  that  ridge  witli  the  Line  mountain, 
a few  miles  east  of  Zimmermanstown.  Its  next  course  is  due  west- 
ward, down  the  valley  of  Schwaben  creek,  along  the  southern  side 
of  the  Line  mountain.  Passing  along  the  Susquehanna,  it  penetrates 
some  miles  into  Union  county,  where  it  sweeps  back  again,  to  assume 
once  more  a north-eastern  course,  encircling  the  end  of  the  Mahonoy 
mountain  at  the  river,  and  ranging  along  its  southern  flank  and  base 
to  the  head  of  Roaring  Creek  valley.  From  thence  its  direction  is 
%vestward,  to  Northuniberland ; the  Blue  Hill,  and  a tract  for  some 
miles  westward,  being  the  end  of  this  particular  portion  of  the  forma- 
tion. But  doubling  round  the  end  of  the  Cattawissa  mountain,  the 
belt  resumes  its  north-eastern  course  along  the  northern  slope  and 
base  of  the  Nescopeck  mountain,  which  it  follows  nearly  to  the  head 
waters  of  the  Big  Wapwallopen  creek,  where,  folding  back  once 
more,  to  take  a westward  range,  it  pursues  the  southern  side  of  the 
Wyoming  mountain,  passing  some  miles  beyond  its  western  termi- 
nation, to  the  neighborhood  of  Jersey  Town,  in  Columbia  county. 
Before  reaching  so  far  to  the  west  as  this,  the  belt  makes  an  elbow 
once  more,  and  folds  round  the  end  of  the  Knob  mountain,  the  pro- 
longation of  the  united  ridges  of  the  Wyoming  and  tlie  Shickshinny 
mountains.  Thence  it  ranges  into  a moderately  wide  zone,  along 
the  north-weslein  side  of  the  Shickshinny  m.ountain,  and  the  ridge 
continuous  with  it,  and  meets  near  the  North  Branch  of  the  Susque- 
hanna, the  termination  of  the  long  belt  which  ranges  along  the  south- 
eastern base  and  flank  of  the  Allegheny  mountain,  from  the  southern 
side  of  the  State  to  this  point.  From  this  place  of  Junction,  near 
the  North  Branch  of  the  Susquehanna,  of  these  two  last-mentioned 
and  extensive  belts  of  the  formation,  it  spreads,  in  almost  horizontal 
strata,  over  a wide  extent  of  region,  through  Wayne,  Susquehanna, 
and  the  north-eastern  portion  of  Bradford  counties. 

Passing  north-westward  out  of  our  own  State,  this  Ninth  Forma- 
tion of  our  series  follows  the  prolongation  of  the  Pokono,  through 
Pike  county,  in  a broad  and  high  chain,  augmenting  in  elevation 
until  it  reaches  its  termination  in  the  grand  peaks  of  the  Catskill 
mountain,  near  the  Hudson.  The  strata,  from  the  base  of  the  Cats- 
kill mountain  to  within  a few  hundred  feet  of  its  loftiest  summits, 
through  a thickness,  probably,  of  three  thousand  feet,  belong  exclu- 
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sively  to  this  formation  ; while  those  which  crown  the  highest  parts 
of  the  mountain  are  conglomerates,  referable  to  the  tenth  member  of 
the  series  of  our  Pennsylvanian  rocks.  This  ninth  stratum  is  a con- 
spicuous rock,  throughout  the  whole  northern  frontier  of  our  State, 
for  sweeping  round  the  base  of  the  mountains,  near  Towanda,  at  the 
eastern  extremity  of  the  great  bituminous  coal  region,  it  ranges  west- 
ward in  a broad  belt,  parallel  to  the  coal  measures,  on  their  northern 
margin,  through  the  northern  portion  of  Bradford,  Tioga,  Potter, 
M‘Kean,  Warren  and  Crawford  counties,  and  passes  thence  into 
Ohio. 

Measured  at  different  places  near  the  several  anthracite  coal  basins, 
the  dimensions  of  this  stratum  has  been  ascertained  with  considera- 
ble exactness,  and  many  facts,  regarding  its  variations  in  this  respect, 
determined. 

The  average  thickness  of  the  formation  must  exceed  5,000  feet, 
the  greatest  magnitude  appearing  in  the  belt  along  the  southern  base 
of  the  Second  mountain,  in  Northampton,  Schuylkill  and  Dauphin 
counties,  while  a gradual  abatement  is  discernible  as  we  pass  towards 
the  north-west,  and  approach  the  Allegheny  mountain. 


FORMATION  No.  X. 

SANDSTONES  AND  CONGLOMERATES  OF  THE  SECOND  MOUNTAIN,  AND  OF 
THE  SOUTH-EASTERN  SUMMIT  OF  THE  ALLEGHENY. 

We  ascend  from  Formation  No.  IX,  through  a series  of  alternating 
strata,  usually  several  hundred  feet  in  thickness,  comprising  red 
shales  and  red  argillaceous  sandstone  allied  to  that  formation,  and 
interposed  grey  sandstones  and  red  and  grey  conglomerates,  con- 
nected with  the  heavy  overlying  deposits  of  Formation  No.  X,  which 
formation  I now  proceed  to  describe. 

The  lower  portion  of  the  mass  includes  white  and  grey  siliceous 
sandstones,  with  interstratified  beds  of  dark  bluish  and  greenish 
slates,  sometimes  resembling  the  shales  contiguous  to  coal,  by  hav- 
ing occasionally  sufficient  carbonacious  matter  in  their  composition 
to  ignite,  when  highly  heated. 

The  middle  and  upper  strata  are  alternations  of  coarse  siliceous 
conglomerates,  and  grey,  bluish  grey,  yellowish  and  ivhite  sand- 
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Stones,  including,  in  some  districts,  thin  layers  of  olive  colored  and 
black  slates. 

The  principal  useful  applications  of  this  rock  are  to  the  purposes 
of  architecture.  Great  caution,  however,  is  requisite  in  the  selectioa 
of  the  particular  layers.  A too  indiscriminate  introduction  of  its 
various  sandstone  beds,  but  especially  of  its  lower  strata,  which  alter- 
nate with  the  upper  ones  of  Formation  No.  IX,  has  alreadj^  resulted 
in  the  construction  of  some  of  our  public  works,  in  the  destruction 
of  an  immense  amount  of  capital  to  Pennsylvania.  From  the  fact 
that  a portion  of  its  strata  resemble,  in  some  degi-ee,  a part  of  our 
coal  measures,  and  at  the  same  time,  overlie  a red  shale  and  sand- 
stone deposit,  having  a considerable  analogy  to  that  beneath  the 
anthracite  coal  basins,  a mistaken  belief  prevails  in  the  minds  of  many 
of  our  citizens,  that  this  rock  belongs  to  the  genuine  coal  formation 
of  the  State.  Explorations  in  search  of  coal,  sometimes  expensive 
ones  too,  are  almost  daily  undertaken,  incited  by  visionary  hopes, 
which  have  no  better  foundation  than  vague  mineralogical  analogies^ 
and  unscientific  attempts  to  identify  our  strata. 

Upon  the  summits  of  the  Allegheny  mountain  where  the  upper 
surface  of  this  rock  immediately  adjoins  the  base  of  the  conglome- 
rate stratum  upon  which  all  our  coal  measures  lepose,  (there  being 
no  red  shale  interposed,)  the  difficulty  of  recognizing  the  true  charac- 
ter of  this  formation  is  considerably  increased,  and  erroneous  antici- 
pations respecting  the  occurrence  of  coal  in  that  part  of  its  range  are 
consequently  frequent ; but,  unless  indeed  it  be  in  Virginia,  where 
from  the  investigations  of  my  brother,  Pro.ffissor  W.  B.  Rogers,  it 
would  appear  that  some  small  and  as  yet  unproductive  beds  of  coal 
do  really  occur  in  this  rock  or  its  equivalent,  I entertain  no  expecta- 
tion that  resera'ch  will  ever  deveiope  a profitable  seam  of  either 
variety  of  that  mineral  in  this  formation. 

For  the  present,  a sufficiently  correct  idea  of  its  range  is  presented 
in  the  follow’ing  brief  enumeration  of  the  mountains  and  ridges  of  our 
State  wdrich  consist  of  it. 

Commencing  our  tracing  on  the  south-east,  it  caps  the  Big  Creek 
mountain,  east  of  the  Lehigh,  at  Mauch  Chunk,  and  the  Broad  mounr 
tain  a continuation  of  this,  as  far  westward  at  least  as  the  Little 
Schuylkill. 

It  forms  the  main  summit  and  northern  side  of  the  second  moun- 
tain from  the  Lehigh  to  Perry  county,  wlisre  it  composes  the  Cove 
mountain.  It  forms  Peters’s  mountain,  Berry’s  mountaiii  reaching 
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to  the  Juniata,  the  Buffalo  mountain  and  its  extension,  the  Mahan- 
tango  mountain ; also,  the  Line  mountain  and  the  Mahonoy,  with  its 
prolongation,  the  Little  mountain : thence  it  extends  along  the  Catta- 
wissa  mountain  and  its  continuation,  the  Nescopeck  mountain,  to 
where  this  flattens  out  and  joins  the  Wyoming  or  Moosick  mountain  ; 
the  whole  of  which,  from  Wayne  county  to  its  junction  with  the 
Shickshinny  mountain,  in  Columbia  county^  consists  of  this  forma- 
tion. It  composes,  likewise,  the  Schickshinny  and  its  continuation, 
the  Lackawanna  mountain,  encircling,  through  this  and  the  Wyo- 
ming mountain,  the  whole  of  the  Wyoming  coal  basin.  It  sweeps 
north  from  the  eastern  part  of  the  Broad  mountain,  keeping  east 
of  the  Lehigh,  until,  in  the  neighborhood  of  Bear  creek,  it  crosses 
this  river,  and  forms  the  flattened  table  land  at  the  eastern  end  of  the 
Nescopeck.  The  southeastern  side  of  the  summit  of  the  Allegheny 
mountain,  consists  also  of  this  rock,  throughout  its  entire  course, 
from  Maryland  to  the  North  Branch  of  the  Susquehanna,  beyond 
which,  I believe  the  formation  is  prolonged  in  the  highest  summits 
of  the  Tunkhannock  mountain. 

This  rock  occurs,  fully  developed,  also,  in  Bedford  and  Hunting- 
don counties,  holding  a corresponding  position  outside  of  the  coal 
basin  of  the  Broad  Top  mountain,  which  it  completely  encircles, 
ranging  through  Sideling  hill.  Terrace  mountain,  part  of  Allegrippus 
mountain  and  Harbour  mountain,  following  these  ridges  in  their 
continuation  southward. 

The  thickness  of  this  formation  has  not  yet  been  determined, 
except  at  a few  places  in  the  State.  From  the  measurements  that 
have  been  made,  it  would  appear  to  vary  from  about  2,200  feet, 
which  is  nearly  its  greatest  depth  in  the  belts  adjacent  to  the  anthra- 
cite coal  basins,  to  a thickness  of  only  a few  hundred  feet  in  other 
parts  of  the  State. 


FORMATION  No.  XL 

RED  SHALE  OF  THE  ANTHRACITE  COAL  REGIONS. 

The  next  formation  in  the  ascending  order,  is  remarkable  for 
retaining  its  characteristic  features  and  composition,  with  more  uni- 
formity than  perhaps  any  other  in  our  entire  series. 

It  consists,  almost  invariably,  of  argillaceous  red  shales,  and  soft 
argillaceous  red  sandstones.  Toward  the  base  of  the  stratum  .when 
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the  materials  partake  somewhat  of  the  silicious  character  of  the 
underlying  sandstones  last  described,  it  embraces  some  beds  of  hard, 
compact,  red  sandstone,  with  occasional  alternating  layers,  of  a 
similar  composition,  but  of  a grey  color.  Toward  the  middle  of  the 
mass,  the  sandstones  are  more  argillaceous,  and  softer,  but  still  in- 
clude beds  of  the  harder  grey  variety,  while  the  red  shale  is  some- 
what less  abundant.  This  mixed  character  prevails  throughout  the 
upper  third  of  the  deposit,  until  we  approach  the  base  of  the  con- 
glomerate stratum  above,  near  which  we  generally  behold  a mode- 
rately thick  alternation  of  the  remarkably  dissimilar  rocks  of  the  two 
adjoining  formations,  the  red  shales  and  soft  red  sandstones  being 
interstratified  rvith  coarse  grey  sandstones,  and  excessively  coarse 
and  massive  conglomerates. 

If  much  circumspection  be  used,  the  middle  and  lower  portions 
of  the  formation  may  be  made  to  jdeld  very  excellent  flagstones  and 
building  materials,  being  procurable  in  masses  of  very  convenient 
shape,  and  possessing  every  requisite  in  respect  to  compactness  and 
durability. 

Many  of  the  beds  of  this  red  shale  and  sandstone  series  are  more 
or  less  calcareous,  and  a few  of  them  are  almost  enough  so,  to  be 
considered  bands  of  true  limestone.  The  layers  of  this  character, 
closely  resemble  each  other  in  composition,  consisting  of  a kind  of 
conglomerate  formed  of  small  ovate  pebbles  or  kernels  of  limestone, 
of  a light  blueish  grey,  and  sometimes  a faint  greenish  or  reddish 
tint,  imbedded,  though  rarely  in  contact  with  each  other,  in  a paste  of 
soft  argillaceous  red  shale.  Occasionally  the  rock  contains  such  an 
abundance  of  these  little  limestone  pebbles,  Avhich,  in  shape  and  size, 
are  not  unlike  the  smaller  sort  of  beans,  and  the  cement  uniting  them 
is  so  calcareous,  that  it  possesses  almost  the  purity  of  an  ordinary 
limestone.  When  of  this  description,  it  differs  but  little  from  com- 
mon light  blue,  and  greenish  grey  limstones,  except  in  the  mottled 
appearance  arising  from  its  pebbles.  This  least  impure  variety,  has 
in  a few  instances  been  calcined,  and  has  been  found  to  afibid  a lime, 
which,  though  not  very  pure  or  white,  is  yet  tolerably  well  suited  for 
making  mortar,  though  better  adapted  to  the  purposes  of  a manure 
for  the  soil. 

The  external  aspect  of  this  calcareous  rock  is  so  peculiar,  that  any 
attentive  observer  will  readily  recognize  it,  even  from  the  foregoing 
brief  description.  Its  weathered  surface  possesses  a singularly  de- 
cayed and  worm-eaten  appearance,  in  consequence  of  the  greater  so’ 
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lability  of  the  calcareous  pebbles  over  the  red  argillaceous  earth  sur- 
rounding them,  causing  the  outside  to  be  studded  with  irregular  pits 
from  the  partial  removal  of  the  small  lumps  of  limestone.  The  in- 
spection, therefore,  of  the  weather-worn  exterior,  will  exhibit  better 
than  a newly  fractured  surface,  the  relative  amount  of  the  carbonate 
of  lime,  compared  with  the  impurities  in  the  rock. 

The  upper  part  of  the  formation  would  generally  appear  to  contain 
the  purest  bands  of  this  calcareous  rock,  but  in  some  places  they 
abound  more  in  the  middle  and  lower  portions.  For  every  such  con- 
glomerate bed,  pure  enough  to  calcine  into  lime,  many  will  occur 
much  too  impure  to  warrant  the  experiment. 

The  thickness  of  these  bands,  ranges  from  six  feet  to  a few  inches. 

A layer,  pure  enough  perhaps  to  afford  an  indifferent  lime,  exists  on 
the  south  side  of  the  Second  mountain,  in  the  valley  of  Tumbling 
run,  three  miles  east  of  Mount  Carbon.  Another  lies  in  the  valley 
of  Locust  creek,  about  two  miles  northwest  of  Tamaqua,  and  pre- 
sents rather  better  indications.  Other  beds,  probably  however,  much 
too  impure  for  practical  application,  occur  in  the  southern  part  of  the 
Gap  of  the  Sharp  mountain,  south  of  Tamaqua.  The  same  rook  is 
found  near  Mauch  Chunk,  and  near  Beach  Grove  at  the  western  ex- 
tremity of  the  Wilkesbarre  coal  basin.  I have  met  with  it  tolerably 
pure  in  the  red  shale  tract,  embraced  between  the  Broad  mountain 
and  the  Mahonoy  mountain,  not  far  from  the  road  leading  from 
Pottsville  to  Sunbury;  but  one  of  the  purest  belts  yet  examined,  oc- 
curs immediately  at  the  western  end  of  the  Mahonoy  coal  basin,  in 
the  red  shale  rocks  near  the  outer  base  of  the  Big  mountain,  imme- 
diately at  its  termination  on  the  Little  Mahonoy  creek. 

I deem  the  calcareous  rock  of  this  last  mentioned  spot,  which  may 
easily  be  found,  to  deserve  a careful  trial  by  the  farmers  in  its  vicinity. 

These  are  a few  of  the  places  in  which  this  stratum  has  been  met 
w'ith.  Enough  is  knowni  to  indicate,  certainly,  that  each  of  the 
anthracite  coal  basins  is  encircled  by  one  or  more  bands  of  this  rock. 
Whether  it  exists  of  sufficient  extent  and  purity,  to  furnish  a supply 
of  lime  for  the  agriculture  of  the  red  shale  valleys,  contiguous  to  the 
coal  fields,  is  a question  w'hich  further  researches  in  these  regions 
alone  can  settle.  But  no  pains  should  be  spared,  to  ascertain  its  real 
value,  since  the  valleys  wdiere  it  exists,  are  far  remote  from  the  lime- 
stone districts  of  the  State. 

A very  brief  description  will,  for  the  present,  suffice  to  designate 
the  range  of  the  red  shale  formation.  Encircling  in  a continuous 
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zone,  all  the  anthracite  coal  basins  of  the  State,  it  usually  constitutes 
a chain  of  deep  and  narrow  valleys,  enclosed  between  the  ridges  of 
Formation  No.  X.  on  the  one  side,  and  on  the  other,  those  containing 
P’ormation  No.  XII.  composing  the  margin  of  the  coal  measures. 

The  maximum  thickness  of  this  formation  occurs,  apparently,  in 
its  south-eastern  belt,  or  that  which  ranges  along  the  south  side  of  the 
southern  anthracite  coal  basin.  From  accurately  conducted  measure- 
ments made  at  Pottsville,  the  depth  of  the  stratum,  at  that  place,  is 
about  3,949  feet. 


FORMATION  No.  XII. 

CONGLOMERATES  AND  SANDSTONES,  TMMEDrATELY  BELOW  THE  COAL 
MEASURES  OF  THE  ANTHRACITE,  THE  BROAD  TOP,  AND  THE  ALLE- 
GHENY COAL  REGIONS. 

The  Stratum  which  occupies  the  next  place  in  the  series,  is  a group 
of  siliceous  conglomerates,  and  coarse  siliceous  sandstones,  immedi- 
ately subjacent  to  all  the  coal  measures  of  the  State,  both  in  the 
anthracite  and  bituminous  coal  regions.  It  reposes  upon  the  red  shale 
formation,  just  described,  not  only  around  all  the  anthracite  basins, 
but  also  around  the  bituminous  coal  measures  of  the  Broad  Top 
mountain  while  it  rests  directly  on  the  upper  surface  of  the  sand- 
stones of  the  next  lower  formation  (No.  X.)  along  the  entire  length  of 
the  Allegheny  mountain,  the  south-eastern  margin  of  the  great  western 
coalfield;  the  red  shale  deposit  not  extending  that  far  towards  the 
north-Vv'est. 

Confining  the  present  description  to  the  formation  as  it  underlies 
the  several  anthracite  deposits  of  the  State,  its  mineral  character  which 
is  well  marked,  and  liable  to  but  little  variation;  may  be  given  in  very 
few  words.  The  whole  rock,  which  is  usually  several  hundred  feet 
thick,  consists  of  massive  strata,  of  coarse  quartzose  conglomerates, 
alternating  with  white,  grey  and  brown  sandstones,  of  rather  diversi- 
fied texture  and  composition,  including  occasionally,  a few  thin  beds 
of  dark  carbonaceous  shale. 

The  most  abundant  and  characteristic  rock,  is  the  conglomerate. 
This  occurs  in  very  heavy  beds,  especially  towards  the  bottom  and 
the  top  of  the  formation.  Its  materials  are  chiefly  pebbles  of  white 
quartz,  with  a few  interspersed  ones,  derived  from  the  three  rocks  at 
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the  bottom  of  our  series — the  sandstone,  the  limestone  and  the  slate, 
of  the  Kittatinny  valley.  The  limestone  itself,  would  seem  not  to 
have  been  sufliciently  hard  to  resist  the  attrition  which  accompanied 
the  strewing  of  this  enormous  bed  of  shingle  over  the  bottom  of  the 
ancient  ocean,  but  the  chert  or  flint  belonging  to  the  formation,  was 
better  able  to  withstand  the  abrading  action,  and  its  pebbles,  there- 
fore, not  unfrequently  enter  into  the  composition  of  the  rock. 

In  the  conglomerate,  there  is  rarely  much  sand  or  other  finely  divi- 
ded matter,  separating  the  pebbles  from  each  other,  which  are  most 
commonly  in  close  contact;  the  rock  being  nothing  else  than  an  aggre- 
gate of  rounded  fragments  of  white  quartz,  varying  from  the  size  of  a 
pea,  to  an  inch  in  diameter. 

We  observe  a regular,  and  manifest  diminution  in  the  size  of  the 
component  pebbles,  and  in  the  thickness  of  the  stratum,  as  we  pass 
successively  from  the  Sharp  mountain,  on  the  southern  side  of  the 
southern  anthracite  region,  to  the  belts  which  surround  the  middle 
and  northern  basins.  At  the  same  time,  the  materials  assume  a more 
uniform  size,  and  the  entire  mass  grows  more  homogeneous;  becom- 
ing a nearly  pure  quartzose  conglomerate.  In  some  of  the  southern 
belts,  the  pebbles  vary  in  dimensions,  from  the  diameter  of  small  shot 
to  that  of  an  orange,  which  indeed,  they  occasionally  surpass. 

It  is  a fact,  of  no  small  interest,  as  pointing  out  the  violent  action 
which  immediately  preceded  the  deposition  of  the  first  beds  of  coal, 
that  the  lowest  seam  in  some  places,  is  in  almost  direct  contact  with 
one  of  the  very  coarsest  and  most  heterogeneous  of  the  conglomerate 
beds  of  this  formation. 

It  would  appear,  indeed,  that  the  violent  movements  of  the  earth’s 
surface  which  were  the  prelude  to  that  new  and  remarkable  order  of 
things,  which  gave  origin  to  the  coal,  and  its  accompanying  strata 
throughout  the  whole  wide  region  embraced  by  our  enormous  coal 
fields,  were  not  wholly  terminated  when  the  production  of  this  mate- 
rial commenced.  For,  at  various  places  on  the  margin  of  the  southern 
or  Pottsville  basin,  a seam  of  coal  occurs  beneath  a thick  and  very 
massive  stratum,  of  the  coarsest  sort  of  the  conglomerate. 

The  uses  to  which  this  twelfth  formation  of  the  series  is  appli- 
cable are  few.  For  massive  structures,  such  as  the  embankments,  and 
walls  of  railroads,  the  rock  of  the  conglomerate  beds  is  exceedingly 
well  adapted ; and  many  of  the  finer  grained  sandstones  are  very  fit 
for  building  stones.  The  compact,  and  purely  quartzose  conglome- 
rates, when,  not  too  coarse,  may  be  converted  in  millstones,  some 
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having  been  occasionally  made,  it  is  said,  of  this  rock,  on  the  margin 
of  the  northern  or  Wilkesbarre  basin.  The  material  would  appear 
to  be  not  inferior  for  this  purpose,  to  that  found  at  Esopus,  on  the 
Delaware  and  Hudson  canal,  which  belongs  to  the  conglomerates  ol 
Formation  No.  IV.  So  nearly  alike  in  their  constituents  and  aspect, 
are  the  two  rocks,  that  it  is  sometimes  a matter  of  difficulty  to  distin- 
guish between  them. 

The  maximum  thickness  of  this  conglomerate  formation,  seems  to 
occur  towards  the  eastern  part  of  its  most  southern  belt,  or  that  which 
forms  the  Sharp  mountain.  Thus,  at  Tamaqua,  it  is  probably  not 
less  than  1,400  feet,  whereas,  at  Pottsville,  it  is  but  1,031  feet,  and 
at  Pine  Grove,  considerably  less. 

Its  thickness,  in  the  eastern  portion  of  the  Middle  Anthracite  Ee- 
gion,  has  not  yet  been  positively  ascertained;  but  at  Girardville  it 
does  not  probably  exceed  800  feet ; while  towards  the  western  end, 
at  the  gap  through  the  Big  mountain,  traversed  by  the  Shamokin 
creek,  it  is  about  700  feet.  At  Nanticoke,  on  the  north  side  of  the 
Wilkesbarre  basin,  it  measures  about  300  feet;  and  near  Beach 
Grove,  at  the  western  end  of  the  same  valley,  about  200  feet  would 
seem  to  be  the  total  thickness. 

This  diminution  in  the  thickness  of  the  formation,  as  we  proceed 
northward  and  westward,  appears  to  be  continued  to  the  coal  regions 
bounded  by  the  Allegheny  mountain;  for  at  Towanda,  where  it  caps 
most  of  the  higher  mountains  and  supports  a shallow  mass  of  produc- 
tive bituminous  coal  measures,  the  dimensions  of  this  conglomerate 
do  not,  probably,  exceed  fifty  feet. 

It  is  not  a little  curious  that  this  white  siliceous  conglomerate 
underlies,  not  only  all  our  vast  bituminous  coal  region,  of  which  it 
forms  the  south-eastern  boundary  along  the  Allegheny  mountain, 
and  the  northern  border  along  the  high  table  land  of  our  northern 
counties,  but  it  occurs,  in  a similar  relative  position,  along  the  edge 
of  the  same  great  coal  basin,  in  its  continuation  southward  through 
Maryland  and  Virginia, 
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FORMATION  No.  XIII. 

THE  anthracite  COAL  MEASURES. 

1 come  next  to  describe,  in  an  equally  brief  manner,  the  Anthracite 
Coal  Measures.  These,  with  the  contemporaneous  bituminous  coal 
deposits  of  Broad  Top  mouniain,  compose  the  last  produced  or 
uppermost  formation  of  the  extensive  system  of  strata  occupying  the 
Appalachian  region  of  Pennsylvania.  None  of  the  other  formations 
consist  of  so  miscellaneous  a group  of  materials;  for  these  coal 
measures  comprise,  besides  the  beds  of  anthracite,  an  entensive  series 
of  shales,  sandstones  and  conglomerates,  in  frequently  repeated 
alternations. 

Among  the  coal  seams,  at  the  base  of  the  series,  we  often  find  a 
conglomerate  of  the  very  coarsest  sort,  identical,  in  all  particulars, 
with  the  rock  which  characterizes  the  upper  portion  of  the  next  un- 
derlying formation.  This  rock  marks  the  gradation  from  the  one  set 
of  deposits  to  the  other,  and  points  to  the  curious  fact,  that  the  pro- 
cesses which  brought  together  the  materials  of  the  coal,  commenced 
before  the  previous  movements  that  caused  the  conglomerate,  had 
whoUy  ceased.  This  very  coarse  aggregate,  has  rarely  more  than 
one  or  two  coal  beds  below  it;  and  ascending  a little  in  the  series, 
we  find  that  its  place  is  supplied  by  thick  beds  of  shale,  and 
masses  of  soft  argillaceous  sandstone,  with  occasional  strata  of 
coarse  siliceous  sandstones,  some  of  whose  layers  have  a sprinkling 
of  pebbles,  which  give  them  the  aspect  of  conglomerates.  These 
pebbles  are  smaller  and  more  irregular  than  those  composing  the 
rock  at  the  very  base  of  the  series.  The  coal,  and  the  slates  imme- 
diately in  contact  with  the  coal,  lie  interstatified  with  these  numerous 
coarse  beds  in  an  alternating  group  of  great  thickness. 

Between  the  conglomerates,  or  even  the  coarse  sandstones,  and 
the  beds  of  coal,  argillaceous  sandstones  and  blue  shales  are  almost 
invariably  interposed.  The  predominant  rock,  of  the  upper  part  of 
the  series,  is  a compact  blue  sandstone,  containing  much  argillaceous 
matter  and  oxide  of  iron,  which  cause  the  atmospheric  agents  to 
decompose  it  superficially,  and  to  impart  a dingy  brown  color, 
and  a tendency  to  a conchoidal  fracture,  and  to  a scaling  off  at  the 
corners. 

The  shales,  which  are  next  in  importance  to  the  argillaceeus  sand- 
stones, are  commonly  of  a dark  blue  or  blueish  grey  color,  when 
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freshly  broken;  but  many  of  them,  by  exposure  to  the  atmosphere 
and  to  the  vissitudes  of  the  seasons,  assume  a brownish  ochreous  hue, 
and  crumble  rapidly  to  pieces.  Occasionally  these  shales  contain 
highly  ferruginous  bands,  in  some  of  which  occur  layers  of  tolerably 
rich  argillaceous  iron  ore.  In  the  Anthracite  Coal  Measures,  as  a 
general  rule,  this  ore  does  not  appear  to  exist,  in  that  abundance 
which  it  exhibits  in  many  portions  of  the  bituminous  coal  series, 
north-west  of  the  Allegheny  mountain.  Its  quantity  is,  however, 
very  considerable,  and  hopes  are  entertained,  that,  in  the  course  of 
of  the  enterprising  mining  operations,  and  the  geological  explorations 
now  on  foot,  valuable  bands  of  the  ore  may  be  developed. 

These  blueish  shales  also  contain,  though  not  abundantly,  very 
beautiful  impressions  of  Ferns  and  stems  of  Calamites,  and  in  the 
lower  portions  of  the  deposit,  the  stems  and  leaves  of  other  curious 
vegetable  fossils,  as  Lepidodendron,  Sigillaria  and  Cactus. 

In  the  immediate  vicinity  of  the  seams  of  coal,  these  shales  be- 
come more  or  less  carbonaceous,  and  acquire  a darker  color,  and  a 
more  purely  argillaceous  texture.  On  such,  the  miners  bestow  the 
name  of  coal  slates.  These  slates,  it  is  generally  thought,  differ 
materially  ba  appearance  and  composition,  accordingly  as  they  lie 
above  or  beneath  the  coal  seams.  The  overlying  slate  often  con- 
tains innumerable  extremely  thin  sheets  of  pure  anthracite,  minutely 
inteiiaminated  with  equally  delicate  layers  of  slate.  This  is  techni- 
cally termed  bone  coal,  and  is  frequently  mistaken,  by  the  inexpe- 
rienced, for  pure  anthracite,  though  it  is  easily  recognized  by  its 
tendency  to  split  into  thin  parallel  layers,  and  by  the  number  of  the 
ferns  and  other  delicate  vegetable  impressions  usually  found  in  it. 

The  underlying  slate,  on  the  contrary,  is  of  a much  tougher  con- 
sistency, and  of  a more  regular  or  well  defined  fracture,  breaking 
into  firm  splintery  masses,  instead  of  loosely  aggregated  scales. 

These  slates,  in  contact  with  the  coal  beds,  vary  from  one  to 
twenty,  or  even  thirty  feet  in  thickness,  and  not  unfrequently  occupy 
the  entire  space  between  the  two  contiguous  coal  seams. 

It  would  lead  me  far  beyond  the  limits  which  I have  assigned  to 
the  present  brief  sketch,  to  attempt  even  a general  description  of  the 
several  vast  anthracite  coal  basins  of  the  State.  As  was  intimated, 
in  the  early  part  of  this  report,  many  portions  of  these  coal  basins 
have  yet  to  be  explored  in  detail ; want  of  time  and  of  adequate  as- 
sistance, having  made  it  impossible  to  extend  the  minute  investiga- 
tions of  the  survey  beyond  certain  limited  districts. 
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Yet  the  mass  of  observations  already  collected,  would,  if  it  were 
expedient  to  introduce  them  here,  swell  this  report  to  more  than 
four  times  its  present  magnitude.  To  be  intelligible  and  really 
useful,  they  would  require  exemplification  by  geological  maps,  sec- 
tions, and  numerous  other  drawings,  the  publication  of  which,  at  the 
present  time,  would  be  premature.  I shall,  therefore,  postpone 
giving  any  systematic  description,  either  general  or  particular,  of 
these  coal  regions,  and  confine  myself  entirely  to  two  or  three  insu- 
lated topics,  connected  with  peculiar  features  in  their  structure, 
which  are  of  a nature  to  influence  the  success  or  failure  of  mining 
operations  in  certain  tracts  and  districts. 

When  we  advert  to  the  usual  shape  and  structure  of  the  several 
great  anthracite  tracts  of  tlie  State,  we  perceive  that  they  are  long 
and  irregular  basins,  which  have  assumed  their  form  from  the  eleva- 
tion, on  all  sides  of  them,  of  the  underlying  rocks  of  tlie  country,  in 
a series  of  nearly  parallel  belts,  from  whicli  the  strata  dip  in  opposite 
directions,  or,  technically,  in  a series  of  anticlinal  axes.  Thus  the 
northern  margin  of  the  Pottsville  basin,  and  the  southern  one  of  the 
Beaver  Meadow  and  Mahonoy,  or  Shamokin  basins,  are  the  joint 
results  of  the  elevation  of  the  rocks  below  the  coal,  in  the  intervening 
tract  of  the  Broad  mountain  and  its  spurs  ; and,  in  like  manner,  the 
particular  sub-divisions  of  each  basin,  have  been  made  to  assume  a 
similar  basin  or  trough-like  form,  (or  that  in  which  the  stata  dip 
from  the  margin  inwards,)  in  virtue  of  the  same  force  of  upward 
protrusion  of  the  underlying  formations,  operating  to  tilt  aside  the 
uppermost  or  coal  bearing  deposits.  This  is  well  exemplified  by  the 
manner  in  which  the  Wiconisco  basin  has  been  severed  from  the 
Dauphin  county  extremity  of  the  great  basin  at  Pottsville,  by  the 
elevation  of  the  subjacent  rocks  along  the  anticlinal  axis,  which 
passes  through  the  country  lying  between  Berry’s  and  Peters’s  moun- 
tains, This  axis,  gradually  dying  out  to  the  eastward,  permits  these 
two  mountains  to  coalesce,  bringing  together  the  two  red  shale  val- 
leys on  their  north  and  south,  and  finally,  the  two  coal  valleys  them- 
selves, near  the  head  waters  of  the  Swatara  creek. 

Connected  with  this  violent  upheaving  action  of  the  strata  outside 
of  the  coal  basins,  enormous  parrallel  wrinklings  of  the  coal  mea- 
sures themselves,  have  taken  place,  causing  great  intricacy  in  the 
internal  structure  of  many  parts  of  these  regions.  This  is  augmented 
by  the  existence  of  great  dislocations,  the  results  of  the  same  subter- 
ranean movements. 
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Directing  our  attention  to  the  southern  or  Pottsville  basin,  for  the 
illustration  and  application  of  these  facts,  let  us  examine  some  of  the 
peculiar  features,  which  have  there  arisen  from  the  agencies  alluded 
to.  The  most  conspicuous  point,  in  the  structure  of  this  coal  valley, 
and  one  intimately  connected  with  nearly  every  other  feature  which 
belongs  to  it,  is  a remarkable  dislocation,  which  I have  proved  to 
extend  nearly  from  end  to  end  of  it,  ranging  a short  distance  north 
of  the  northern  foot  of  the  Sharp  mountain. 

The  strata  giving  way  along  this  line  through  a length  of  perhaps 
fifty  miles,  those  on  its  southern  side  have  experienced  an  enormous 
downthrow.  At  the  same  time,  the  rocks  of  the  Sharp  mountain, 
through  an  extent,  probably,  of  thirty  miles,  have  been  heaved  to- 
wards the  north,  and  tossed  beyond  the  vertical  position,  so  that 
these  ponderous  conglomerates  lean,  in  an  inverted  attitude,  on  the 
entire  thickness  of  the  coal  measures,  which  must  lie  buried,  in  a 
more  or  less  crushed  condition,  for  several  thousand  feet  beneath  its 
northern  base. 

At  Pottsville,  at  Tamaqua,  and  at  Pine  Grove,  the  exact  position 
of  this  great  fracture  of  the  strata  has  been  detected ; while  ample 
and  satisfactory  evidence  has,  at  the  same  time,  been  collected,  which 
goes  to  show,  that  it  ranges  continuously  through  the  intermediate 
tracts. 

In  consequence  of  the  disruption  of  the  coal  measures,  near  the 
northern  base  of  the  Sharp  mountain,  and  the  overtilting  of  its  strata, 
the  coal  seams,  which  occupy  its  northern  flank,  and  which  are  sev- 
eral in  number,  have  sustained  a greater  or  less  degree  of  crushing 
action,  the  result  of  a sliding  of  the  beds  in  the  plane  of  their  strati- 
fication. Indeed,  it  is  not  to  be  supposed,  that- a group  of  massive 
strata,  many  thousand  feet  in  thickness,  and  composed  of  materials 
of  almost  every  degree  of  tenacity  known  in  rocks,  could  be  up- 
heaved  from  their  originally  horizontal  position,  and  tossed  into  a 
vertical  posture,  and  even  beyond  it,  without  undergoing  much  dis- 
placement in  a direction  parallel  with  the  surfaces  of  the  beds.  This 
action  resembles  the  sliding  upon  each  other  of  the  leaves  in  a ream 
of  paper,  when  we  suddenly  elevate  one  side,  and  permit  the  parts 
of  the  mass  to  settle  into  new  relative  positions. 

In  a vast  pile  of  stratified  rocks,  thus  disturbed,  the  greatest  amount 
of  movement,  and  consequently,  of  crushing  force,  would  take  place- 
in  the  weakest  layers,  which,  in  the  case  of  coal  measures,  would  be 
the  beds  of  the  coal  itself,  At  the  same  time,  the  strata  would  expe- 
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rience,  especially  if  they  were  tilted  into  a nearly  vertical  attitude, 
an  unequal  lateral  bulging,  such  as  the  sheets  in  the  ream  of  paper 
will  show,  when  it  is  loosely  placed  on  one  end,  and  the  lateral 
pressure,  which  preserved  them  in  their  places,  removed.  Precisely 
these  results  are  witnessed  in  the  coal  measures  of  the  northern  slope 
of  the  Sharp  mountain,  where  the  coal  seams,  in  many  places,  ex- 
hibit the  effects  of  a rubbing  pressure  to  an  extraordinary  degree. 

For  a great  space  in  one  of  these,  it  is  difficult  to  find  a mass  of 
coal  exceeding  a nut  in  size,  which  does  not  give  proof,  by  its  nu- 
merous fissures  and  highly  polished  surface,  that  its  parts  have  been 
violently  crushed.  The  whole  mass  has  a tendency  to  crumble  into 
small  lenticular  flakes,  which,  in  consequence  of  the  friction  which 
they  have  undergone,  possess  a lustre  and  a color  somewhat  resem- 
bling black  lead,  from  which  circumstance  the  bed  has  acquired  the 
name  of  the  Plumbago  Seam.  The  lateral  bulging  of  the  strata  is 
shown  by  the  variability  in  the  thickness  of  the  coal  seams,  the  roof 
and  floor  of  the  bed  approaching  sometimes  almost  to  touching,  and 
at  others,  receding  to  beyond  the  full  space  which  should  divide 
them.  This  alternate  contraction  and  dilatation  of  the  layer,  occurs 
not  only  in  the  direction  of  its  range,  as  may  be  seen  in  the  horizontal 
galleries  or  drifts,  but  it  exists  in  the  opposite  direction  or  that  of  the 
dip,  and  will  render  it  as  difficult  to  mine  such  seams,  with  success, 
by  the  method  of  slopes  as  by  that  of  levels.  To  show  that  these 
yieldings  in  the  strata  pervade  the  Sharp  mountain,  throughout  the 
greater  part  of  its  length,  it  is  only  necessary  to  mention,  that,  in 
every  few  hundred  feet,  a change  in  the  direction  or  bearing  of  the 
rocks  is  observable  ; the  levels,  in  the  several  mines  which  have  been 
worked  in  the  side  of  this  mountain,  between  Pottsville  and  Port 
Carbon,  exhibiting  very  frequently  quite  a serpentine  course,  the 
flexures,  however,  being  very  gentle. 

The  variations,  in  the  course  of_the  strata,  are  usually  embraced 
between  a direction,  north  sixty  degrees  east,  and  one  north  eighty 
degrees  east,  so  that  any  abrupt  twist  in  the  range  of  the  rocks  can- 
not occur,  except,  as  in  the  case  opposite  Middleport,  where  the 
whole  mountain,  as  one  mass,  has  been  violently  dislocated  in  a 
direction  transverse  to  the  strata. 

I would  not  convey  the  idea,  from  what  has  been  said,  that  all  the 
coal  in  the  Sharp  mountain  is  crushed,  and  all  its  seams  irregular. — 
Even  were  this  the  case,  it  would  not  follow  necessarily,  that  some 
portions  of  them  might  not  well  repay  the  cost  of  mining,  especially 


78 


ANTHRACITE  COAL  MEASURES. 


A striking  one  is,  that  these  anticlinal  elevations  of  the  strata  rare- 
ly observe  a direction  quite  parallel  with  that  of  the  coal  beds  them- 
selves. It  would  appear,  that  from  the  neighborhood  of  Pottsville, 
eastward,  towards  Mauch  Chunk,  the  undulations  in  the  dip  most 
usually  draw  nearer  to  the  Sharp  mountain  side  of  the  basin,  as  they 
extend  eastward,  thus  crossing  the  true  course  of  the  coal  measures, 
a little  obliquely.  In  the  Shamokin  basin,  or  the  western  half  of  the 
great  central  anthracite  region,  the  reverse  would  seem  to  he  the 
case : each  conspicuous  anticlinal  axis,  showing  a tendency,  in  run- 
ning eastward,  to  approach  the  northern  barrier  of  that  basin. 

It  is  very  important,  from  the  great  length  of  the  levels  and  longi- 
tudinal galleries,  in  many  of  the  mines,  some  of  them  being  nearly  a 
mile  in  extent,  to  ascertain  for  each  neighborhood,  the  quarter,  whether 
east  or  west,  towards  which  these  undulations  most  commonly  flatten 
out  and  disappeary 

The  vicinity  of  Pottsville  was  alluded  to,  to  show  a peculiar  fea- 
ture of  irregularity  in  the  anticlinal  axes,  consisting  in  the  greater 
steepness  of  the  north  dips  compared  with  the  soutli. 

The  coal  fields  at  the  eastern  end  of  the  great  middle  region,  will 
illustrate  a very  different  structure,  arising  on  the  other  hand  from 
undulations  of  remarkable  symmetry.  The  whole  of  this  tract  con- 
sists of  a rather  high,  rolling,  table  land,  Iretween  the  summits  of  the 
Buck  and  Spring  mountains — the  outer  barriers  of  the  coal  measures. 
It  is  traversed  longitudinally,  or  in  a nearly  east  and  west  direction, 
by  three,  and  probably  in  some  quarters,  four,  nearly  parallel,  gently 
swelling  ridges,  dividing  the  region  into  about  four  very  moderately 
depressed  valleys.  These  valleys  are  so  many  almost  regularly 
formed  little  coal  basins,  in  which  the  coal  measures,  as  a general 
rule,  have  a very  gentle  dip  towards  the  interior  of  each  basin,  or 
away  from  the  bounding  ridges.  The  ridges  contain  broad,  rounded, 
obtuse,  anticlinal  axes,  having  the  dips  on  both  sides  symmetrical,  and 
expose  across  their  summits,  and  on  the  upper  portions  of  their  accli- 
vities, the  conglomerate  stratum  which  constitutes  the  formation 
beneath  the  coal.  Much  capital  may,  therefore,  be  thrown  away  in 
explorations  for  coal  upon  these  ridges,  or  in  the  tracts  through  which 
their  anticlinal  axes  are  prolonged,  towards  the  east  and  west,  if  due 
attention  be  not  paid  to  the  structure  of  the  coal  field  containing  these 
lines  of  elevation.  Some  of  the  valleys  on  the  other  hand  are  richly 
supplied  with  coal,  two  or  three  of  the  seams  wliich  are  those  at  the 
base  of  the  formation,  being  of  great  thickness,  though  the  total  depth 
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of  the  coal  measures,  when  compared  with  that  in  several  of  the 
other  regions,  is  materially  less. 

Besides  these  undulations  of  the  dip,  and  other  disturbances  which 
interrupt  the  regular  basin-formed  arrangement  of  the  coal  measures, 
in  lines  nearly  longitudinal  with  the  course  of  the  strata,  there  are 
systems  of  transverse  dislocations  in  many  of  the  basins,  less  obvi- 
ous to  the  explorer  and  miner,  but  exercising,  if  any  thing,  a still 
more  serious  interference  with  mining  operations.  To  take  the 
southern  or  Pottsville  region  for'  our  illustrations,  the  numerous 
gaps  and  notches  in  the  Sharp  mountain,  which  is  its  barrier  on  the 
south,  are  nearly  all  of  them  connected  with  great  fractures,  extending 
across  the  range  of  the  strata.  These  fractures,  indeed,  appear  to 
have  caused  those  gaps  or  breaches  in  the  mountain,  by  presenting  a 
barrier,  broken  at  various  points,  to  the  scooping  floods,  which  have 
swept  alike  across  our  valleys  and  our  loftiest  ridges. 

A frequent,  though  not  an  invariable  consequence  of  these  transverse 
breaks,  is  the  derangement  of  the  regular  continuity  of  the  strata  on 
the  opposite  sides  of  the  vertical  plane  in  which  the  crush  has  taken 
place.  The  coal  measures  are  thus  abruptly  broken  off  or  gi'eatly 
twisted  and  thrust  out  of  their  usual  range,  or  to  use  a mining  phrase 
horrizontally  heaved,  to  the  north  or  south  of  their  proper  position. 
This  is  most  apt  to  occur  at  the  streams,  many  of  which  flow  through 
transverse  valleys  caused  by  the  dislocations  here  spoken  of.  Seams 
of  coal  extensively  mined  and  familiarly  known  on  one  side  of  a 
rivulet,  often  thus  elude  discovery,  when  sought  for  on  the  opposite 
bank. 

The  successful  recovery  of  these,  would,  however,  be  greatly  faci- 
litated, by  a knowledge  of  the  direction  and  magnitude  of  the  hori- 
zontal heaves  in  each  particular  neighborhood.  That  knowledge  can 
only  be  accumulated,  by  the  joint  observations  of  the  geologist  and 
the  miner — the  one  devoting  himself  to  the  study  of  all  the  pheno- 
mena which  can  cast  light  upon  the  inquiry,  the  other  treasuring  the 
hints  which  the  first  can  furnish,  and  directing  his  attention  to  amass 
as  great  a variety  as  possible  of  local  facts,  collected  from  the  mines 
in  the  course  of  his  subterranean  labors. 

One  of  the  most  obvious  of  these  transverse  dislocations,  crosses 
the  Sharp  mountain  and  the  coal  measures  at  Lorberry  creek,  north- 
west of  Pine  Grove.  East  of  the  gap  by  which  that  stream  passes 
through  the  Sharp  mountain,  the  strata,  in  this  southern  barrier  of  the 
coal  field,  range  about  south  72  degrees  west,  and  dip  in  an  overtilted 
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A striking  one  is,  that  these  anticlinal  elevations  of  the  strata  rare- 
ly observe  a direction  quite  parallel  with  that  of  the  coal  beds  them- 
selves. It  would  appear,  that  from  the  neighborhood  of  Pottsville, 
eastward,  towards  Mauch  Chunk,  the  undulations  in  the  dip  most 
usually  draw  nearer  to  tlie  Sharp  mountain  side  of  the  basin,  as  they 
extend  eastward,  thus  crossing  the  true  course  of  the  coal  measures, 
a little  obliquely.  In  the  Shamokin  basin,  or  the  western  half  of  the 
great  central  anthracite  region,  the  reverse  would  seem  to  he  the 
case  : each  conspicuous  anticlinal  axis,  showing  a tendency,  in  run- 
ning eastward,  to  approach  the  northern  barrier  of  that  basin. 

It  is  very  important,  from  the  great  length  of  the  levels  and  longi- 
tudinal galleries,  in  many  of  the  mines,  some  of  them  being  nearly  a 
mile  in  extent,  to  ascertain  for  each  neighborhood,  the  quarter,  whether 
east  or  west,  towards  which  these  undulations  most  commonly  flatten 
out  and  disappear.'^ 

The  vicinity  of  Pottsville  was  alluded  to,  to  show  a peculiar  fea- 
ture of  irregularity  in  the  anticlinal  axes,  consisting  in  the  greater 
steepness  of  the  north  dips  compared  with  the  south. 

The  coal  fields  at  the  eastern  end  of  the  great  middle  region,  will 
illustrate  a very  different  structure,  arising  on  the  other  hand  from 
undulations  of  remarkable  symmetry.  The  whole  of  this  tract  con- 
sists of  a rather  high,  rolling,  table  land,  between  the  summits  of  the 
Buck  and  Spring  mountains — the  outer  barriers  of  the  coal  measures. 
It  is  traversed  longitudinally,  or  in  a nearly  east  and  west  direction, 
by  three,  and  probably  in  some  quarters,  four,  nearly  parallel,  gently 
swelling  ridges,  dividing  the  region  into  about  four  very  moderately 
depressed  valleys.  These  valleys  are  so  many  almost  regularly 
formed  little  coal  basins,  in  which  the  coal  measures,  as  a general 
rule,  have  a very  gentle  dip  towards  the  interior  of  each  basin,  or 
away  from  the  bounding  ridges.  The  ridges  contain  broad,  rounded, 
obtuse,  anticlinal  axes,  having  the  dips  on  both  sides  symmetrical,  and 
expose  across  their  summits,  and  on  the  upper  portions  of  their  accli- 
vities, the  conglomerate  stratum  which  constitutes  the  formation 
beneath  the  coal.  Much  capital  may,  therefore,  be  thrown  away  in 
explorations  for  coal  upon  these  ridges,  or  in  the  tracts  through  which 
their  anticlinal  axes  are  prolonged,  towards  the  east  and  west,  if  due 
attention  be  not  paid  to  the  structure  of  the  coal  field  containing  these 
lines  of  elevation.  Some  of  the  valleys  on  the  other  hand  are  richly 
supplied  with  coal,  two  or  three  of  the  seams  which  are  those  at  the 
base  of  the  formation,  being  of  great  thickness,  though  the  total  depth 
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of  the  coal  measures,  when  compared  with  that  in  several  of  the 
other  regions,  is  materially  less. 

Besides  these  undulations  of  the  dip,  and  other  disturbances  which 
interrupt  the  regular  basin-formed  arrangement  of  the  coal  measures, 
in  lines  nearly  longitudinal  with  the  course  of  the  strata,  there  are 
systems  of  transverse  dislocations  in  many  of  the  basins,  less  obvi- 
ous to  the  explorer  and  miner,  but  exercising,  if  any  thing,  a still 
more  seiious  interference  with  mining  operations.  To  take  the 
southern  or  Pottsville  region  for  our  illustrations,  the  numerous 
gaps  and  notches  in  the  Sharp  mountain,  which  is  its  barrier  on  the 
south,  are  nearly  all  of  them  connected  with  great  fractures,  extending 
across  the  range  of  the  strata.  These  fractures,  indeed,  appear  to 
have  caused  those  gaps  or  breaches  in  the  mountain,  by  presenting  a 
barrier,  broken  at  various  points,  to  the  scooping  floods,  which  have 
swept  alike  across  our  valleys  and  our  loftiest  ridges. 

A frequent,  though  not  an  invariable  consequence  of  these  transverse 
breaks,  is  the  derangement  of  the  regular  continuity  of  the  strata  on 
the  opposite  sides  of  the  vertical  plane  in  which  the  crush  has  taken 
place.  The  coal  measures  are  thus  abruptly  broken  off  or  greatly 
twisted  and  thrust  out  of  their  usual  range,  or  to  use  a mining  phrase 
horrizontally  heaved,  to  the  north  or  south  of  their  proper  position. 
This  is  most  apt  to  occur  at  the  streams,  many  of  which  flow  through 
transverse  valleys  caused  by  the  dislocations  here  spoken  of.  Seams 
of  coal  extensively  mined  and  familiarly  known  on  one  side  of  a 
rivulet,  often  thus  elude  discovery,  when  sought  for  on  the  opposite 
bank. 

The  successful  recovery  of  these,  would,  however,  be  greatly  faci- 
litated, by  a knowledge  of  the  direction  and  magnitude  of  the  hori- 
zontal heaves  in  each  particular  neighborhood.  That  knowledge  can 
only  be  accumulated,  by  the  joint  observations  of  the  geologist  and 
the  miner — the  one  devoting  himself  to  the  study  of  all  the  pheno- 
mena whiclt  can  cast  light  upon  the  inquiry,  the  other  treasuring  the 
hints  which  the  first  can  furnish,  and  directing  his  attention  to  amass 
as  great  a variety  as  possible  of  local  facts,  collected  from  the  mines 
in  the  course  of  his  subterranean  labors. 

One  of  the  most  obvious  of  these  transverse  dislocations,  crosses 
the  Sharp  mountain  and  the  coal  measures  at  Lorberry  creek,  north- 
west of  Pine  Grove.  East  of  the  gap  by  which  that  stream  passes 
through  the  Sharp  mountain,  the  strata,  in  this  southern  barrier  of  the 
coal  field,  range  about  south  72  degrees  west,  and  dip  in  an  overtilted 
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attitude,  at  an  inclination  of  rather  less  than  70  degrees  southward, 
while,  on  the  west  side  of  the  gap,  the  course  of  the  rocks  is  south, 
57  degrees  west,  their  posture  being  nearly  vertical ; the  whole  moun- 
tain, and  the  coal  measure  north  of  it,  being  at  the  same  time  moved, 
or  heaved  towards  the  south,  as  much  as  thirty  yards. 

It  is  probable,  that  a fracture  of  the  same  kind  passes  through  the 
gap  of  the  West  Branch  of  the  Schuylkill,  two  miles  west  of  Potts- 
ville ; for  the  coal  measures  v/hich,  eastward  from  this  neighborhood, 
are  traceable,  with  a moderate  degree  of  regularity,  for  several  miles, 
appear  no  longer  in  their  ordinary  range,  when  they  are  sought  for 
on  that  stream.  On  the  West  Branch  of  the  Norwegian  creek,  the 
strata  indicate,  in  like  manner,  a displacement  from  their  usual  line 
of  bearing ; and  the  efforts  to  trace  some  valuable  coal  seams  west 
of  this  water,  have  hitherto  ended  in  disappointment.  Whether,  at 
these  supposed  cross  dislocations  ef  the  strata,  those  on  the  western 
side  of  the  line  of  crush  have  been  heaved  southward,  as  in  the 
instance  at  Lorberry  creek,  or  northward,  is  a question,  the  solution 
of  which  would  be  fraught  with  important  benefits  to  that  portion  of 
the  coal  region. 

By  far  the  most  conspicuous  north  and  south  disruption  of  the 
coal  measures  and  their  southern  conglomerate  barrier,  is  displayed 
in  an  enormous  dislocation  of  the  entire  chain  of  the  Sharp  moun- 
tain, about  nine  miles  east  of  Pottsviile,  by  which  the  whole  mass  of 
the  mountain,  on  the  eastern  side  of  the  break,  has  been  moved  north- 
ward, through  at  least  one-fourth  of  a mile,  throwing,  of  course,  all 
the  coal  seams  far  out  of  their  regular  position. 

A very  analagous  displacement  in  the  same  mountain  ridge,  and 
on  a scale  scarcely  less  considerable,  occurs  on  the  southern  side  of 
the  basin,  at  the  Summit  Mines  of  the  Lehigh  company,  where  the 
eastern  prolongation  of  the  Sharp  mountain  has  been  thrust  northward 
of  the  western,  through  a distance  of  many  hundred  yards.  This 
has  formed  a broad,  elevated  plateau,  between  the  two  disjoined  sum- 
mits of  the  mountain,  from  wdiich  all  the  upper  coal  measures  have 
been  swept  away,  and  the  strata  denuded  precisely  to  that  fortunate 
depth,  necessary  to  lay  the  vmst  deposit  near  the  base  of  the  series, 
accessible  on  the  surface  of  the  hill.  Thus,  an  immense  mass  of 
coal  has  been  spread  out  over  a wide  space,  in  a nearly  hoiizontal 
position,  disturbed,  however,  by  numerous  sharp  east  and  west  wrin- 
kles, or  parallel  anticlinal  axes.  These  undulations  point  distinctly 
to  the  transverse  disruption  of  the  mountain  and  the  adjoining  coal 
measures,  as  the  origin  of  this  remarkable  table  land. 
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In  all  the  three  instances  here  adduced,  of  great  cross  fractures 
affecting  the  Pottsville  basin,  the  strata  to  the  eastward  of  the  dislo- 
cation are  thrust  forward  towards  the  north;  and  such,  though  proba. 
bly  liable  to  many  exceptions,  would  seem  to  be  the  general  rule  in 
this  southern  coal  region.  The  numerous  gaps  and  breaks  in  the 
line  of  the  Blue  mountain,  or  Kittatinny,  exhibit,  very  generally,  a 
corresponding  law. 

This  is  shown,  by  measurements,  at  the  wide  gap  of  the  Susque- 
hanna, above  Harrisburg,  and  is  manifest,  to  the  eye,  in  the  bold 
notch  called  the  Water  Gap  of  the  Delaware,  where  the  strata  that 
rise  into  the  summit  of  the  mountain,  on  the  New  Jersey  side  of  the 
river,  are  thrown  several  hundred  feet  to  the  north  of  those,  in  a cor- 
responding position  in  Pennsylvania.  I conceive  these  transverse 
dislocations  to  pervade  all  the  great  ridges  and  valleys  of  our  Appala- 
chian region,  and  to  be  a primary  cause  of  most,  if  not  all,  of  those 
deep  notches  which  are  known  by  the  name  of  Water  Gaps,  and 
which  cleave  so  many  of  our  high  mountain  ridges  to  their  very 
bases. 

An  interesting  generalization,  and  one  of  some  practical  importance 
to  the  explorer  for  coal,  especially  in  certain  districts,  is  that  which 
indicates  that  all  the  anthracite  coal  measures  of  the  several  basins, 
are  but  the  several  portions  of  one  great  formation,  which,  previous 
to  its  elevation  from  beneath  the  waters  in  which  its  beds  were  depo- 
sited, constituted  a single  continuous  mass  of  strata.  I am  led  to  this 
inference,  not  merely  from  general  views  of  geological  causation,  in 
reference  to  all  our  formations,  but  after  a careful  comparison  between 
the  same  parts  of  the  series  in  each  separate  basin.  Thus,  the  lower 
coal  measures  of  the  Pottsville  basin,  bear  a striking  resemblance  to 
those  in  the  same  position  in  both  the  middle  and  northern  coal  fields  ; 
making  proper  abatement,  of  course,  for  the  progressive  changes  dis- 
cernible in  all  the  strata  when  traced  over  extensive  areas.  I will 
not,  at  present,  assume  it  as  established,  nor  even  suppose  it  suscep- 
tible of  positive  demonstration  hereafter,  that  the  great  coal  seam 
which  lies  near  the  base  of  the  coal  measures,  commonly  from  the 
second  to  the  fourth  in  position  above  the  conglomerate,  is  one  and 
the  same  stratum  in  all  the  several  regions.  Many  facts,  however, 
lend  a high  degree  of  probability  to  the  conjecture.  There  being  but 
one  seam  of  such  magnitude  in  each  basin,  its  occurring  in  the 
same  part  of  the  series,  the  close  resemblance  between  its  neigh- 
boring strata,  when  we  compare  these,  in  the  several  basins, 
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aud  the  exact  identity  of  the  vegetable  fossils  of  the  slates,  and  the 
want  of  this  identity  with  those  in  the  higher  portion  of  the  mass, 
all  furnish  ground  for  the  belief,  that  this  enormous  stratum,  wherever 
it  occurs,  is  but  a remaining  part  of  one  originally  more  widely  dif- 
fused deposit  belonging  to  all  the  basins. 

Like  nearly  all  the  other  strata,  of  the  entire  series  of  the  forma- 
tions, in  the  quarter  of  Pennsylvania  which  embraces  the  anthracite 
coal,  this  seam,  considering  the  thick  bed  in  each  basin  as  the  same, 
decreases  in  thickness  as  we  follow  it  toward  the  north  and  west. 
Thus',  at  the  great  coal  quarries  called  the  Summit  Mines  of  the 
Lehigh  company,  which  are  on  a terrace  on  the  side  of  the  Sharp 
mountain,  the  depth  of  the  deposit,  including  its  numerous  layers  of 
coal  and  alternating  thin  bands  of  slate,  is  about  fifty  feet,  while  that 
of  the  corresponding  bed  on  the  north  side  of  the  same  basin,  both  at 
Pottsville  and  the  Nesquehoning  mines,  is  about  twenty-eight  feet. 
In  the  Beaver  Meadow  and  Hazelton  basins,  its  average  thickness  is 
about  twenty-two  feet,  which  is  very  nearly  tliat  of  the  corresponding 
bed  at  Wilkesbarre  and  Carbondale,  in  the  northern  basin.  This  shows 
an  abatement  in  its  thickness,  going  northward,  and  making  a similar 
comparison  between  its  dimensions,  as  we  meet  it  in  passing 
from, the  east  toward  the  west,  in  each  basin,  we  perceive  a corres- 
ponding diminution  in  the  thickness  of  the  mass  to  take  place  in  that 
direction  also.  Thus  the  thickness  at  Beaver  Meadow  somewhat 
exceeds  that  at  the  gap  of  the  Little  Mahonoy  near  the  western  ex- 
tremity of  the  Shamokin  basin,  while  the  depth  at  AVilkesbarre  sur- 
passes that  at  Nanticoke. 

In  considering  the  large  coal  seam,  near  the  bottom  of  each  series 
of  our  anthracite  strata,  as  belonging  to  a single  stratum,  I wish  to 
explain,  that  I regard  these  several  thick  deposits  as  formed  most 
usually,  by  the  junction  of  two  or  more  smaller  beds  brought  together 
bv  the  thinning  out  of  the  interposed  layers  of  slate  and  sandstone. 
Thus,  observation  renders  it  highly  probable  that  the  enormous  bed 
of  coal,  at  the  Summit  ftlines  of  the  Lehigh  company,  owes  its  thick- 
ness of  more  than  fifty  feet  to  the  coalescing  of  three  or  four  of  the 
thick  and  closely  adjacent  seams  to  be  seen  near  the  bottom  of  the 
formation  at  Tamaqua,  about  five  miles  further  to  the  west.  With 
this  limitation  of  my  meaning,  I conceive  it  probable  that  the  main 
coal  bed,  near  the  bottom  of  each  set  of  coal  measures,  occupies  the 
same  or  an  equivalent  position  in  the  strata  in  all  the  basins,  and  that 
a portion  at  le.ast  of  the  mass  is  identical,  and  was  once  continuous 
from  one  anthracite  coal  region  to  the  others. 
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In  taking  a general  review  of  the  extensive  series  of  our  Appala- 
chian formations,  now  for  the  first  time  systematically  classified  and 
described,  our  attention  is  forcibly  arrested  by  their  vast  thickness, 
the  immensity  of  their  range,  and  the  inexhaustible  stores  of  mineral 
treasure  which  they  contain. 

From  the  base  of  the  entire  series,  w'here  the  bottom  of  the  low- 
est sandstone  is  in  contact  with  the  primary  rocks  of  the  South 
mountain,  to  the  uppermost  beds  of  the  Anthracite  coal  measures, 
the  absolute  depth  of  this  enormous  group  of  strata  in  our  counties, 
east  of  the  Susquehanna,  cannot  be  less  than  forty  thousand  feet 
It  is  worthy  of  remark,  that  probably  no  other  district  in  the  entire 
Appalachian  chain,  from  the  Hudson  river,  to  Northern  Alabama, 
presents  our  American  lower  secondary  rocks  on  an  equally  expand- 
ed scale,  or  so  admirably  developed  for  Geological  investigation. 

* The  gigantic  magnitude  of  the  areas,  covered  by  these  thirteen 
formations,  may  be  conceived,  when  I slate  that  they  not  only  occupy 
the  entire  surface  of  Pennsylvania,  with  the  exception  of  tlie  corner 
of  the  State,  southeast  of  the  South  mountain,  but  that,  rvith  a few 
interpolated  strata,  they  comprise  three-fifths  of  the  territory  of  the 
United  States,  east  of  the  Mississippi. 

In  an  essay,  still  unpublished,  but  written  nearly  a 3'ear  since, 
based,  in  part,  upon  m\  own  personal  observations,  and  in  part  upon 
a comparison  between  these  and  the  numerous  insulated  descriptions 
of  our  rocks,  given  by  various  Geologists  and  travellers,  I have 
attempted,  and  as  I believe,  successfully,  to  trace  individually,  the 
formations  of  our  great  Pennsylvanian  series,  soutli-westward  along 
the  mountains  as  far  as  Alabama,  and  also  to  identify  them  in  their 
course  across  New  York,  and  the  north-western  States,  and  Canada, 
to  the  northern  shores  of  Lake  Huron  and  Lake  Superior. 

Within  the  whole  of  this  wide  expanse  of  countij’",  researches 
will  develope,  I conceive,  but  a single,  though  vast  group  of  strata, 
the  successive  sediments  of  one  immense  ocean,  the  creations  of  but 
one  prolonged  Geological  epoch,  commencing  almost  in  the  dawn  of 


84 


GENERAL  OBSERVATIONS. 


marine  animal  and  vegetable  existence,  and  terminating  with  the 
latest  produced  deposits  of  the  coal. 

Viewing  tlie  majestic  scale  of  our  formations,  and  the  combined 
grandeur  and  simplicity  of  structure,  of  the  enormous  Geological  basin 
which  they  embrace,  we  turn  with  grateful  satisfaction,  to  the  pecu- 
liar position  which  Pennsylvania  occupies,  in  this  vast  area.  Lying 
on  the  margin  of  the  great  secondary  basin  of  the  United  States,  and 
traversed  as  it  is,  for  nearly  three  hundred  miles  through  its  centre, 
by  the  whole  broad  belt  of  the  Appalachian  or  Allegheny  chain,  in 
which  a system  of  gigantic  anticlinal  elevations,  brings  the  entire 
series  of  formations,  several  times  in  succession  to  the  surface,  it  holds 
in  combination  with  western  Maryland,  middle  Virginia  and  eastern 
Tennessee,  the  key  to  the  Geology  of  many  of  the  other  States,  where 
but  apart  of  the  same  strata  are  spread  out  in  a nearly  horizontal  atti- 
tude, and  exhibited  in  but  a single  belt.  But  it  is  especially  fortunate 
as  to  the  part  of  the  Appalachian  chain  which  it  includes.  Being  at 
the  termination  of  the  great  mountain  axes,  which  have  elevated  the 
strata,  it  is  to  the  gradual  dying  out  of  these  undulations  towards  the 
north-east,  that  by  preserving  the  upper  deposits  from  the  destructive 
agency,  which  has  swept  them  away,  in  the  more  disturbed  portions 
of  the  chain,  we  possess  our  Anthracite  Coal,  one  of  the  most  ines- 
timable of  all  tlie  mineral  treasures  which  nature  has  bequeathed  us. 
The  same  Geographical  position  has  placed  us,  in  regard  to  the  great 
basin,  precisely  where  the  general  structure  of  the  wdiole  can  be  best 
ob.served  ; the  upper  rocks  including  the  coal,  not  passing  out  of  the 
State  towards  the  north  east,  but  bending  northward,  and  then  sud- 
denly turning  westward  towards  Ohio,  at  the  same  time  that  the 
middle  members  of  this  series  sweep  outside  of  these  as  far  as  the 
Mohawk,  and  returning,  are  recognized  along  our  northern  frontief, 
while  those  at  the  base  of  the  formations  are  beheld  encircling  these 
again,  and  tracing  a yet  wider  curve  to  run  north-westwardly  through 
Canada,  and  the  region  of  the  upper  Lakes,  We  have  thus  a clue 
on  the  one  hand,  to  nearly  the  whole  Geology  of  the  Appalachian 
chain  south-westward,  as  far  as  Alabama,  and  on  the  other,  to  that  of  the 
greater  part  of  New  V^ork,  and  the  other  regions  to  the  north-west 
and  west  of  us. 

I conceive  that  much  valuable  information  of  a practical  character 
will,  in  the  prosecution  of  the  Geological  Survey  of  this  State,  be 
derived  by  paying  a vigilant  regard  to  the  progress,  of  similar  researcU 
in  odier  States,  the  correspondence  between  whose  strata  and  mine- 
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ral  deposits  and  our  own  is  so  striking.  For  in  accordance  ivith  the 
views  above  adopted,  that  all  the  strata  hitherto  discovered  in  the 
great  basin  of  the  United  States,  above  the  primary  rocks,  as  high  as 
the  coal  inclusive,  constitute  but  a single  group,  of  which  Ave  have 
the  type,  in  the  Appalachian  region  of  Pennsylvania,  developed  to 
an  extent  nowhere  equalled  ; it  must  be  obvious,  tliat  Ave  may  render 
subsidiary  to  our  OAvn  researches,  the  explorations  made  and  making 
in  the  same  formations,  throughout  any  portion  of  the  Avidely 
expanded  area  to  Avhich  so  large  a part  of  our  OAvn  Geology  apper- 
tains. 

But  the  most  interesting  of  all  the  considerations,  connected  Avith 
our  geological  position,  is  the  magnificent  picture  it  presents  of  our 
resources.  Embracing  a territory  Avheie  the  upper  or  coal  bearing 
rocks  of  the  great  ancient  secondary  basin  of  tire  continent  terminate 
toward  the  east  and  north,  the  revolutions,  Avhich  have  stripped  other 
States  of  those  treasures,  have  left  us  in  possession  of  some  of  the 
largest  and  most  richly  supplied  coal  fields  of  Avhich  any  country  can 
boast.  When  Ave  regard  their  immense  extent,  comprising  either  the 
whole  or  a part  of  the  area  of  thirty  counties,  out  of  the  fifty-four  in 
the  State,  and  the  Avide  range  and  great  thickness  of  many  of  the 
coal  seams  ; and  Avhen  Ave  contemplate  the  amazing  variety  in  the 
character  of  the  mineral  itself,  shmving  every  knoAvn  gradation  from 
cannel  coal  to  anthracite,  fitting  it  thus  for  nearly  every  possible 
adaptation  in  the  arts,  or  as  a fuel,  and  then  turn  our  attention  to  the 
geological  and  topographical  structure  of  the  regions,  aflbrding  a 
ready  access  to  their  most  secluded  districts,  Ave  behold  such  a pro- 
digality of  happy  circumstances  as  may  Avell  inspire  exultation.  It 
is  estimated  that  the  anthracite  coal,  conveyed  to  market  from  our 
mines  in  the  course  of  the  past  year,  has  nearly  amounted  to  nine 
hundred  thousand  tons,  yet  this  large  quantity  sinks  into  insignifi- 
cance, Avhen  Ave  look  at  Avhat  the  coal  trade,  CA'en  in  the  next  ten 
years,  is  destined  to  become.  If  we  turn  to  the  southern  anthracite 
basin,  the  present  seat  of  the  most  extensive  mining  operations  in 
the  State,  Ave  behold  a mass  of  coal  measures,  nearly  sixty  miles  in 
length  and  two  in  average  breadth,  having,  in  the  middle,  an  aggre- 
gate thickness  of  good  and  available  coal  exceeding,  probably,  one 
hundred  feet.  When  we  consider  that,  from  this  basin  and  its 
branches,  above  730,000  tons  hai'e  been  sent  to  market,  in  the  course 
of  the  past  year,  from  six  districts  only  : the  Nesquehoning,  the  Le- 
high Summit,  the  Tamaqua,  the  Pottsville,  the  Pine  Grove  and  the 
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Wiconisco  mines ; and  when  we  reflect,  that  nearly  all  this  coal  haS 
been  taken  from  the  strata  above  the  water  level,  below  which  hnn- 
tlreds,  nay  thousands  of  feet  of  coal,  following  the  dip  of  the  seams, 
lie  still  untouched,  we  are  made  aware  of  the  enormous  amount  of 
undeveloped  resources  in  this  coal  region  alone.  The  valuable 
mines  of  Tamaqua,  Pine  Grove  and  Wiconisco  are  only  waiting  for 
greater  facilities  of  access  to  the  important  n.arkets  on  tide  naviga- 
tion, on  the  Delaware  and  Chesapeake,  to  augment  by  a large  amount 
the  annual  supply. 

The  Beaver  Meadow,  Hazleton  and  contiguous  basins  bid  fair 
from  the  quantity,  quality  and  admirable  position  of  their  coal,  to 
become,  also,  on  a large  scale,  successful  contributors  to  our  growing 
coal  trade. 

The  inexhaustible  possessions  of  the  Mahonoy  or  Shamokin  basin, 
one  of  the  richest  and  largest  of  all  the  Anthracite  coal  fields  of  the 
State,  are  hardly  yet  developed  ; but  so  soon  as  the  contemplated 
outlets  are  completed,  the  resources  of  this  single  valley,  in  which 
much  of  the  coal  is  of  very  superior  quality,  will  be  acknowledged 
to  form  a most  important  item  in  the  mineral  wealth  of  Pennsyl- 
vania. 

To  all  these  deposits,  let  us  add  the  vast  supplies  of  coal  which 
fill  the  large  and  beautifully  constructed  basin  of  Wyoming  and  the 
Lackawanna,  Here  again,  when  we  regard  the  excellence  of  the 
coal,  its  great  abundance,  and  the  admirable  position  of  the  region, 
with  a choice  of  outlets  and  a boundless  market  toward  the  north, 
we  are  struck  with  astonishment  at  the  prospect. 

The  awakening  spirit  of  enterprize,  which  is  beginning  to  appre- 
ciate the  riches  of  our  numerous  coal  fields,  is  also  directing  itself,  in 
part,  to  the  other  great  mineral  staple  of  the  State — our  iron  ore. 

Few  regions  of  similar  extent  in  any  country  possess  this  invalu- 
able mineral  in  the  quantity  and  variety  under  which  it  exists  in 
Pennsylvania.  To  say  nothing  of  the  abundance  of  the  admirable 
pipe  ores  of  our  limestone  valleys,  or  the  equally  profuse  supply  of 
rich  argillaceous  ore  in  the  bituminous  coal  measures  wmst  of  the 
Allegheny  mountain,  and  viewing  merely  the  numerous  belts  of  the 
brown  calcareous  or  fossiliferous  ore  of  our  fifth  formation,  what  a 
picture  of  wealth  does  this  alone  present  to  stimulate  to  the  cultiva- 
tion of  the  useful  manufacturing  arts,  the  active  industry  of  our  citi- 
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But  it  is  when  we  consider  our  various  kinds  of  ore  and  of  coal, 
under  one  view,  and  dwell  on  their  contiguity,  their  valuable  adapta- 
tions to  each  other,  and  then  their  exhaustless  abundance,  that  we 
acknowledge  with  what  a lavish,  yet  studeous  hand,  nature  has 
scattered  these  two  great  sources  of  power,  prosperity  and  wealth 
through  Pennsylvania. 


CONCLUDING  REMARKS. 

In  my  first  annual  report  I made  allusion  to  the  glaring  defective- 
ness of  the  present  State  map  of  Pennsylvania,  drawing  attention  to 
the  impediments  which  its  gross  errors  place  in  the  way  of  accurate 
geological  investigation,  and  mentioning  the  impracticability  of  de- 
lineating, with  any  approach  to  truth,  the  boundaries  of  the  strata, 
and  the  position  of  their  mineral  deposits  after  research  has  ascertain- 
ed them.  In  the  parts  of  tire  State  to  which  the  examinations  of 
the  survey,  during  the  past  year,  have  been  more  particularly  con- 
fined, the  topography  of  the  map  appears  to  be  especially  erroneous ; 
a fact  to  be  the  more  lamented,  as  great  advantages  would  arise  to 
the  anthracite  regions  of  the  State,  were  it  practicable  to  exhibit  upon 
the  map  an  exact  representation  of  the  intricate  features  of  this 
highly  important  division  of  our  geology. 

Should  the  Legislature,  at  some  future  day,  provide  for  the  con- 
struction of  an  accurate  map  of  the  State,  by  instituting  a Trigono- 
metrical and  Topographical  Survey,  the  results  would  be  fraught 
with  extensive  benefits  to  almost  every  branch  of  public  and  private 
enterprize,  and  would  reflect  lasting  credit  on  the  * practical  wisdom 
of  Pennsylvania. 

All  which  is  respectfully  submitted. 

HENRY  D.  ROGERS. 


Philadelphia,  January  21th,  1838. 
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GLOSSARY 


®F  THE  GEOLOGICAL  AND  OTHER  SCIENTIFIC  TERMS  EMPLOTED  IN 

THIS  REPORT. 


Extracted  from  LyeWs  Principles  of  Geology. 


Alluvium. — Barth,  sand,  gravel,  stones,  and  other  transported  mat- 
ter, which  has  been  washed  away  and  thrown  down  by  rivers, 
floods,  or  other  causes,  upon  land  not  permanently  submerged 
beneath  the  waters  of  lakes  or  seas.  Etym.  alluo,  to  wash 
upon. 

Anticlinal  Axis. — If  a range  of  hills,  or  a valley,  be  composed  of 
strata,  which,  on  the  two  sides,  dip  in  opposite  directions,  the 
imaginary  line  that  lies  between  them,  towards  which  the  strata 
on  each  side  rise,  is  called  the  anticlinal  axis.  In  a row  of  houses 
with  steep  roofs,  facing  the  south,  the  slates  represent  inclined 
strata,  dipping  north  and  south,  and  the  ridge  is  an  east  and 
west  anticlinal  axis. 

Argillaceous. — Clayey,  composed  of  clay.  Etym.  argilla,  clay. 

Bitumen. — Mineral  pitch,  of  which  the  tar-like  substance  which  is 
often  seen  to  ooze  out  of  the  Newcastle  coal  when  on  the  fire, 
and  which  makes  it  cake,  is  a good  example.  Etym.  bitumen, 
pitch. 

Bituminous  Shale. — An  argillaceous  shale,  much  impregnated  with 
bitumen,  which  is  very  common  in  the  coal  measures. 

Calcareous  Rock. — Limestone.  Etym.  calx,  lime. 

Calcareous  Spar — Crystallized  carbonate  of  lime. 

Carbon — An  undecomposed  inflammable  substance,  one  of  the 
simple  elementary  bodies.  Charcoal  is  almost  entirely  com- 
posed of  it.  Etym.  carbo,  coal. 
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Carbonate  of  Lime. — Lime  combines  witli  great  avidity  with  carbo- 
nic acid,  a gaseous  acid  obtained  fluid  when  united  with  water, 
and  all  combinations  of  it,  with  other  substances,  are  called 
Carbonates.  All  limestones  are  carbonates  of  lime,  and  quick 
lime  is  obtained  by  driving  off  the  carbonic  acid  by  heat. 

Carboniferous. — A term  usually  applied,  in  a technical  sense,  to  an 
ancient  group  of  secondary  strata ; but  any  bed  containing  coal, 
may  be  said  to  be  carboniferous.  Etym.  carbo,  coal,  and  fero, 
to  bear. 

Chert. — A silicious  mineral,  nearly  allied  to  calcedony  and  flint,  but 
less  homogeneous  and  simple  in  texture.  A gradual  passage 
from  chert  to  limestone,  is  not  uncommon. 

Coal  Formation. — This  term  is  generally  understood  to  mean  the 
same  as  the  Coal  Measures.  There  are,  however,  “ coal  for- 
mations ” in  all  the  geological  periods,  wlierever  any  of  the 
varieties  of  coal  form  a principal  constituent  part  of  a gToup  of 
strata. 

Conformable. — When  the  planes  of  one  set  of  strata  are  generally 
parallel  to  those  of  another  set  which  are  in  contact,  they  are 
said  to  be  conformable. 

Conglomerate,  or  Puddingstone. — Rounded,  water-worn  fragments 
of  rock  or  pebbles,  cemented  together  by  another  mineral  sub- 
stance, which  may  be  of  a silicious,  calcareous,  or  argillaceous 
nature.  Etym.  con,  together,  glmnero,  to  heap. 

Crop  Out. — A miner’s  or  mineral  surveyor’s  term,  to  express  the 
rising  up,  or  exposure  at  the  surface,  of  a stratum  or  series  of 
strata. 

Crystalline. — The  internal  texture,  which  regular  crystals  exhibit 
when  broken,  or  a confused  assemblage  of  ill-defined  crystals. 
Loaf-sugar  and  statuary-marble,  have  a crystalline  texture. — 
Sugar-candy  and  calcareous  spar,  are  crystallized. 

Denudation. — The  carrying  away  by  the  action  of  running  water  of 
a portion  of  the  solid  materials  of  the  land,  by  which  inferior 
rocks  are  laid  bare.  Etym.  denudo,  to  lay  bare. 

2)i/t<uwOT.— Those  accumulations  of  gravel,  and  loose  materials, 
which,  by  some  geologists,  are  said  to  have  been  produced  by 
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the  action  of  a diluvian  wave  or  deluge,  sweeping  over  the  sur- 
face of  the  earth.  Etym.  diluvium,  deluge. 

Eip. — When  a stratum  does  not  lie  horizontally,  but  is  inclined,  the 
point  of  the  compass  towards  which  it  sinks,  is  called  the  dip  of 
the  stratum,  and  the  angle  it  makes  with  the  horizon,  is  called 
the  angle  of  dip  or  inclination. 

Encrini,  (plural  of  encrinus.) — Marine  animal  bodies,  having  a long 
jointed  stem,  the  joints  somewhat  resembling  small  buttons,  with 
a central  perforation.  These  abound  in  the  lower  secondary 
rocks. 

Fault,  in  the  language  of  miners,  is  the  sudden  intenmption  of  the 
continuity  of  strata  in  the  same  plane,  accompanied  by  a crack 
or  fissure,  varying  in  width,  from  a mere  line,  to  several  feet, 
which  is  generally  filled  with  broken  stone,  clay,  &c. 

Ferruginous. — Anything  containing  iron.  Etym.  ferrum,  iron. 

Formation.— k group,  whether  of  alluvial  deposits,  sedimentary 
strata,  or  igneous  rocks,  referred  to  a common  origin  or  period. 

Fossil. — All  minerals  used  to  be  called  fossils,  but  geologists  now 
use  the  word  only  to  express  the  remains  of  animals  and  plants 
found  buried  in  the  earth.  Etym.  fossilis,  anything  that  may 
be  dug  out  of  the  earth. 

Gneiss. — A stratified  primary  rock,  composed  of  the  same  materials 
as  granite,  but  having,  usually,  a larger  proportion  of  mica,  and 
a laminated  texture.  The  word  is  a German  miner’s  term. 

Gypsum. — A mineral,  composed  of  lime  and  sulphuric  acid,  hence 
called  also  sulphate  of  lime.  Plaster  and  stucco  are  obtained, 
by  exposing  gypsum  to  a strong  heat.  It  is  found  so  abundantly 
near  Paris,  that  Plaster  of  Pans  is  a common  term  in  this  coun- 
try, for  the  white  powder  of  which  casts  are  made. 

Laminse. — Latin  for  plates  ; used  in  geology,  for  the  smaller  layers, 
of  which  a stratum  is  frequently  composed. 

Mica. — A simple  mineral,  having  a shining  silvery  surface,  and  capa- 
ble of  being  split  into  very  thin  elastic  leaves,  or  scales.  It  is 
often  called  talc  in  common  life,  but  mineralogists  apply  the 
term  talc  to  a different  mineral.  The  brilliant  scales  in  granite, 
are  mica.  Etym.  mico,  to  shine. 
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Organic  Remains. — The  remains  of  animals  and  plants  {organized 
bodies)  found  in  a fossil  state. 

Oxide. — The  combination  of  a metal  with  oxygen;  rust  is  oxide  of 
iron. 

Oxygen. — One  of  the  constituent  parts  of  the  air,  or  the  atmosphere  ; 
that  part  which  supports  life.  For  a further  explanation  of  the 
w'ord,  consult  elementary  works  on  chemistry. 

Producta. — An  extinct  genus  of  fossil  bivalve  shells,  occurring  only 
in  the  older  secondary  rocks.  It  is  closely  allied  to  the  living 
genus  Terebratula. 

Pyrites. — (Iron.) — A compound  of  sulphur  and  iron,  found  usually 
in  yellow^  shining  crystals,  like  brass,  and  in  almost  every  rock 
stratified  and  unstratified.  The  shining  metallic  bodies,  so  often 
seen  in  common  roofing  slate,  are  a familiar  example  of  the 
mineral. 

Quartz. — A German  provincial  term,  universally  adopted,  in  scien- 
tific language,  for  a simple  mineral  composed  of  pure  silex,  or 
earth  of  Hints  ; rock-crystal  is  an  example. 

Sandstone. — Any  stone  which  is  composed  of  an  agglutination  of 
grains  of  sand,  whether  calcareous,  silicious,  or  of  any  other 
nnneral  nature. 

Seams. — Thin  layers,  which  separate  two  strata  of  greater  magni- 
tude. 

Secondary  Strata. — An  extensive  series  of  the  stratified  rocks,  which 
compose  the  crust  of  the  globe  with  certain  characters  in  com- 
mon, which  distinguish  them  from  another  series  below  them, 
called  and  from  a third  series  above  them,  called  ter- 

tiary. 

Shale. — A provincial  term,  adopted  by  geologists,  to  express  an  indu- 
rated slaty  clay.  Etym.  German  sclialen,  to  peel,  to  split. 

Shingle. — The  loose  and  completely  water- worn  gravel  on  the  sea 
shore. 

Silex  or  Silica. — The  name  of  one  of  the  pure  earths,  being  the 
Latin  word  for  Jlint,  which  is  wholly  composed  of  that  earth. 

Silicious. — Of  or  belonging  to  the  earth  of  flint.  Etym.  silex\ 
which  see,  A silicious  rock  is  one  mainly  composed  of  sflex. 
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Stalactite. — When  water  holding  lime  in  solution,  deposits  it  as  it 
drdps  from  the  roof  of  a cavern,  long  rods  of  stone  hang  down 
like  icicles,  and  these  are  called  stalactites. 

Stalagmite.—-Vf\\en  water,  holding  lime  in  solution,  drops  on  the 
floor  of  a cavern,  the  water  evaporating  leaves  a crust,  composed 
of  layers  of  limestone : such  a crust  is  called  stalagmite,  in  op- 
position to  stalactite,  which  see. 

Strata,  Stratum.— When  several  rocks  lie  like  the  leaves  of  a book, 
one  upon  another,  each  individual  forms  a stratum;  strata  is 
the  plural  of  the  word.  Etym.  Stratum,  part  of  a Latin  verb, 
signifying  to  strew  or  lay  out. 

Strike. — The  direction  or  line  of  bearing  of  strata,  which  is  always 
at  right  angles  to  their  prevailing  dip. 

Synlinical  axis. — When  the  strata  dip  in  opposite  directions  totoards 
a common  central  imaginary  line,  it  is  called  a synclinical  line, 
or  axis. 

Thin  out. — When  a stratum,  in  the  course  of  its  prolongation  in 
any  direction,  becomes  gradually  less  in  thickness,  the  two  sur- 
faces approach  nearer  and  nearer;  and  when  at  last  they  meet, 
the  stratum  is  said  to  thin  out,  or  disappear. 

Zoophytes.— Corals,  sponges,  and  other  aquatic  animals  allied  to 
them,  so  called  because,  while  they  are  the  habitation  of  ani- 
mals, they  are  fixed  to  the  ground,  and  have  the  forms  of  plants. 
From  two  Greek  words,  signifying  animal  and  plant. 
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Secretary’s  Office, 


Harrisburg,  February  I&,  18S& 
Sir  : — I have  received  the  third  annual  report  of  the  State  Geolo- 


gist, which  is  herewith  transmitted,  in  compliance  with  the  acts  of 
Assembly  on  the  subject  of  a Geological  survey  of  the  state. 

And  am,  respectfully, 

FR.  R.  SHUNK, 

Secretary  of  the  Commonwealths 


Hon.  Charles  B.  Penrose, 

Speaker  of  the  Senate^ 


REPORT, 


To  the  Secretary  of  the  Commonwealth  of  Pennsylvania  i 

Sir  ; — I beg  leave  to  transmit  through  you  to  the  Legislature,  the 
following  report  of  the  operations  of  the  Geological  survey  of  the 
State  during  the  past  year. 

In  accordance  with  the  views  set  forth  and  adopted  in  my  two 
preceding  annual  reports,  I shall  confine  myself  to  an  account  of  the 
progress  which  has  been  made  in  the  field  explorations  and  other 
work  of  the  survey,  and  to  a general  description  of  the  parts  of  the 
State  which  have  recently  been  under  examination,  intending  to  re- 
serve, as  heretofore,  the  principal  portion  of  the  details  collected, 
with  a view  of  submitting  them  to  the  public  in  a more  useful  and 
intelligible  shape,  in  a final  and  comprehensive  description  of  our 
mineral  resources  at  the  close  of  the  investigation. 

The  requisite  time  will  thus  be  gained  for  completing  the  maps 
and  the  numerous  illustrative  drawings,  some  of  which  are  now  in 
hand  and  will  be  found  indispensable  to  a full  and  clear  understand- 
ing of  our  Geology.  Until  this  species  of  illustration,  so  indispen- 
sible  to  a correct  idea  of  the  innumerable  local  details  involved  in  a 
complete  delineation  of  our  formations,  can  be  presented,  the  most 
copious  descriptions  must  fail  to  impart  more  than  a very  inadequate 
and  erroneous  notion  of  many  intricate  and  curious  features  connect- 
ed with  the  distribution  of  our  strata,  and  the  situation  and  range  of 
their  contained  mineral  deposites.  Between  the  season,  when  the 
specimens  of  ores  and  other  materials  collected  for  analysis  are 
gathered  in,  and  the  period  for  presenting  the  annual  report  on  the 
survey,  the  interval  is  too  brief  for  completing  the  chemical  exami- 
nations which  are  so  necessary  to  a thorough  knowledge  of  their 
economical  value  ; and  this  constitutes  another  reason  for  omiting 
numerous  minute  local  references  which  would  possess  but  half  their 
usefulness  if  unaccompanied  by  a statement  of  the  chemical  compo- 
sition of  the  various  substances  met  with. 


CHAPTER  I. 


•OF  THE  SECTION'S  OF  THE  STATE  WHICH  HAVE  BEEN  EXPLORES 
BURIN6  THE  PAST  YEAR. 

With  a view  to  expedite  the  Geological  survey  as  for  as  compati- 
hie  with  accuracy,  in  the  determinations,  and  for  the  purpose  o^ 
giving  to  all  districts  of  the  State  alike,  the  advantages  of  an  early 
examination,  the  last  Legislature  authorized  an  increase  in  the  num- 
ber of  assistants  in  the  corps,  adding  six  assistants,  and  a draughts- 
man. But  little  delay  has  been  incurred  in  procuring  individuals  of 
requisite  talents  to  fill  the  places  thus  created,  and  when  the  spring 
was  sufficiently  opened  to  permit  a renewal  of  our  investigations  in 
the  field,  the  corps  of  assistants  was  complete,  with  the  exception  of 
two  whose  services  were  secured  after  the  lapse  of  a few  weeks. 

It  now  embraces  in  all,  nine  Geological  assistants,  four  of  whom> 
namely,  Messrs.  Harvey  B.  Hole,  Alexander  M’Kinley,  Charles 

B.  Trego  and  James  D.  Whelpley,  hold  their  places  under  former 
acts;  the  other  five,  namely,  James  T.  Hodge,  Dr.  Jackson,  John 

C.  M’Kinney,  Peter  W.  Shaeffer  and  Townsend  Ward,  hav- 
ing been  appointed  under  the  recent  law.  There  are  moreover  two 
chemical  assistants.  Dr.  Robert  E.  Rogers,  appointed  under  the 
first  act,  and  Martin  Boye,  under  the  late  one. 

Greatly  aided  in  my  plans  for  a speedy  and  general  exploration  of 
the  State  by  this  important  addition  to  the  number  of  my  assistants, 

I proceeded  without  delay,  to  re-organize  the  operations  of  the  survey 
so  as  to  extend  our  investigations  to  various  districts  not  before  ex- 
amined, and  to  explore  in  detail  a much  larger  territory  than  could 
have  been  submitted  to  observation  with  the  limited  number  of  assis- 
tants previously  employed,  and  what  must  be  considered  as  of  equal 
consequence,  to  impart  to  the  developments  which  are  made,  a pro- 
portionably  increased  degree  of  minuteness  and  accuracy. 

Previously,  our  researches  had  been  chiefly  confined  to  one  dis- 
trict of  the  State,  namely,  that  which  is  included  between  the  South 
mountain,  and  the  foot  of  the  Allegheny  mountain,  and  between  the 
Susquehanna  and  the  Delaware  rivers,  being  directed  more  particular- 
ly to  the  minute  investigation  of  the  several  anthracite  coal  fieldsi 
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Encouraged,  however,  by  the  additional  aid  provided  by  the  Legist 
lature,  I have  distributed  the  corps,  as  far  as  practicable,  over  the 
whole  State,  assigning  a different  district  to  each  person,  or  to  two 
together  as  the  extent  and  intricacy  of  the  region,  or  the  limited  num-* 
ber  of  the  assistants  suggested.  Accordingly,  the  whole  surface  to 
be  explored,  was  divided  into  six  districts,  naturally  separated  by  tol- 
erably well  marked  boundaries,  both  Geographical  and  Geological. 

The  first  of  these  divisions  includes  all  the  counties  lying  south 
and  east  of  the  Kittatinny  valley,  embracing  Philadelphia  county, 
Delaware,  Bucks,  Montgomery,  Chester,  Lancaster,  York,  Adams, 
and  parts  of  Lehigh,  Berks  and  Dauphin  counties.  Mr.  Holl  has  as- 
sisted in  the  investigation  of  part  of  this  region,  lying  between_the 
Schuylkill  and  Susquehanna  rivers,  while  Mr.  Boye  aided  me,  du- 
ring a part  of  the  season,  in  the  country  lying  between  the  Schuyl- 
kill and  the  Delaware.  The  counties  of  York  and  Adams  were 
not  embraced  in  the  operations  of  the  season,  nor  was  it  in  our  pow- 
er to  traverse  more  than  about  one  half  of  the  other  counties  enu- 
merated. 

The  second  district  comprises  the  north-eastern  part  of  the  Appa- 
lachian region  of  the  State,  or  all  that  part  of  our  territory  which  is 
embraced  between  the  norih-western  base  of  the  South  mountain 
and  the  south-eastern  base  of  the  Allegheny  mountain,  and  between 
the  Delaware  and  Susquehanna  rivers,  terminating  on  the  latter  at 
Muncey  creek.  This  district,  the  seat  of  the  operations  of  the  pre- 
vious year,  had  already  received  a considerable  share  of  investigation, 
though  the  amount  of  time  devoted  to  it  had  been  insufficient  for 
that  detailed  and  thorough  examination  of  the  several  anthracite 
basins  which  these  obviously  require,  both  from  their  pre-eminent 
public  importance  and  from  the  minute  and  intricate  relations  of  their 
numerous  beds  of  coal.  It  was  deemed  advisable,  therefore,  to  con- 
tinue the  work  of  developing  these  coal  basins,  with  as  large  an 
! amount  of  assistance  as  the  claims  of  the  several  other  quarters  of 
I the  State  would  justify  I accordingly  devolved  the  important  task  of 
I exploring  the  south-eastern  and  middle  coal  regions  to  Mr.  Whelpley, 
aided  by  Mr.  Shaeffer,  who  were  facilitated  in  executing  numerous 
detailed  measurements  by  competent  surveyors,  whose  services  were 
procured  for  the  occasion. 

j It  is  conceived,  however,  that  at  least  another  year  will  be  required 
j before  a multitude  of  local  points  of  structure,  still  obscurely  undef- 
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stood  and  upon  a precise  knowledge  of  which  the  successful  tracing 
of  the  coal  must  much  depend,  can  satisfactorily  be  made  known. 

The  south-western  half  of  the  Appalachian  region,  or  that  included 
between  the  Susquehanna  river  and  the  state  line  of  Maryland,  and 
between  the  South  mountain  and  the  Allegheny  mountain,  consti- 
tutes our  third  Geological  sub-division  of  the  State,  and  presents  in 
its  complicated  topography,  and  in  the  numerous  rich  deposites  of 
iron  ore  distributed  over  many  of  its  curiously  constructed  valleys, 
a wide  field  for  investigation,  requiring  close  and  patient  research. 
The  assistants  who  have  been  aiding  me  in  the  investigation  of  this 
difficult  region,  are  Mr.  M’Kinley  and  Dr.  Jackson,  who,  during  the 
season,  have  explored  in  detail  nearly  all  of  that  part  of  the  district 
which  includes  portions  of  the  counties  of  Union,  Lycoming  and 
Centre. 

That  important  half  of  the  State  which  is  bounded  on  the  south- 
east by  the  main  ridge  of  the  Allegheny,  on  the  north  by  the  State 
of  New  York,  and  on  the  west  by  Ohio,  embracing  nearly  all  the 
bituminous  coal  fields  of  Pennsylvania  in  a series  of  closely  con- 
nected basins,  was  also  sub-divided  into  three  districts.  These, 
however,  are  less  distinctly  separated  by  their  Geological  structure 
and  resources  than  the  division  before  traced.  One  of  the  districts 
alluded  to,  which  I shall  call  the  fourth  in  the  State,  takes  in  the 
whole  country  between  the  base  of  the  Allegheny  mountain  on  the 
south-east  and  Chesnut  ridge  or  west  Laurel  Hill  on  the  north-west, 
extending  from  the  Maryland  state  line  to  the  Bellefonte  and  Brook- 
ville  road.  In  the  arduous  task  of  exploring  this  very  interesting, 
but  wild  and  forest  country,  I devolved  the  details  of  the  examina- 
tions upon  Mr.  Trego,  who  was  aided  by  Mr.  Ward.  A large  por- 
tion of  the  southern  half  of  this  region  has  been  explored,  probably 
with  as  much  minuteness  as  the  wild  and  wooded  character  of  the 
surface  would  permit,  while  other  sections,  especially  the  northern 
half,  will  demand  a considerable  amount  of  additional  research,  be- 
fore a sufficiently  clear  view  of  the  situation  and  extent  of  the  min- 
eral wealth  of  the  district  can  be  acquired. 

The  fifth  district  comprises  nearly  all  the  counties  lying  west  of 
Chesnut  ridge,  and  of  a line  prolonged  north  from  its  northern  ex- 
tremity along  the  eastern  county  line  of  Armstrong  and  Venango, 
and  thence  through  Warren  to  the  state  line  of  New  York.  In  order 
to  secure  as  speedily  as  possible  a developement  of  this  part  of  our 
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State  so  highly  endowed  in  its  Geological  resources,  I divided  it  for 
the  season  into  two  sections,  assigning  to  Mr.  M’Kinney  the  duty  of 
aiding  me  in  exploring  the  southern  half  and  to  Mr.  Hodge  the  same 
duty  in  regard  to  the  northern  portion.  In  that  portion  of  the  dis- 
trict lying  south  of  the  Allegheny  and  Ohio  rivers,  about  one  half  of 
the  data  necessary  to  a thorough  understanding  of  its  economical 
geology  or  useful  mineral  resources  have  been  collected,  while, 
throughout  the  rest  of  this  extensive  western  region,  a rather  less 
degree  of  progress  has  been  made,  in  consequence  of  my  not  pro- 
curing the  services  of  Mr.  Hodge  until  the  two  first  months  of  the 
season  had  elapsed. 

The  sixth  and  last  division  of  the  State,  includes  all  those  parts  of 
Luzerne,  Lycoming  and  Centre  counties,  which  lie  north  or  north- 
west of  the  base  of  the  Allegheny  mountain;  also  the  northern  two- 
thirds  of  Clearfield  and  Jefferson,  the  eastern  half  of  Warren,  and 

the  whole  surface  of  M’Kean,  Potter,  Tioga  and  Bradford  counties. 

% 

The  five  large  sections  of  the  State  previously  enumerated,  en- 
grossed the  attention  of  all  the  assistants  in  the  survey  and  a very 
large  share  of  my  own  time,  the  remaining  portion  of  which  was 
spent  in  parts  of  the  region  last  designated.  It  was  not  practicable, 
therefore,  to  undertake  during  the  season  a regular  survey  of  the  ex- 
tensive counties  in  the  northern  part  of  the  State,  which,  throughout 
more  than  four-fifths  of  its  surface,  is  an  unbroken  wilderness,  requi- 
ring for  the  examination  of  its  little  known,  but  inexhaustible  re- 
sources, a party  specially  equipped  with  tents  and  other  accommo- 
dations for  subsisting  in  and  traversing  its  dense  forests.  The  extent 
of  my  observations  in  this  quarter  of  the  State,  has  consisted  in  a 
personal  reconnoisance  made  during  a few  weeks  in  parts  of  Warren, 
M’Kean,  Jefferson,  Clearfield  and  Centre  counties,  with  a view  of 
ascertaining  the  best  mode  of  overcoming  the  peculiar  difficulties 
which  the  wilderness  character  of  the  region  presents  to  accurate 
Geological  researches,  and  of  planning  for  the  future  seasons  of  the 
survey  a systematic  exploration  of  its  well-stored  coal  fields.  Enough 
was  discovered  of  the  Geological  structure  and  peculiar  topography 
of  this  portion  of  country,  to  enable  me  to  determine  the  most  eligi- 
ble method  of  conducting  a detailed  examination,  and  to  authorize 
the  conviction,  that  the  real  extent  and  position  of  its  mineral  wealth 
can  be  satisfactorily  ascertained,  within  a period  as  brief  as  will  be 
wanted  for  the  survey  of  the  other  districts  of  the  State. 
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Many  reasons  suggested  the  propriety  of  distributing  the  corps  of 
assistants  in  the  manner  above  designated.  It  was  desirable  to  afford 
to  every  part  of  the  commonwealth,  as  far  as  practicable,  the  advan- 
tages of  an  early  survey  of  its  own  peculiar  mineral  resources,  and 
a simultaneous  exploration  of  several  districts  is  obviously  the  only 
mode  by  which,  in  a limited  number  of  years,  the  requisite  degree  of 
precision  can_^be  attained.  Each  district  has  a more  or  less  different 
class  of  deposites  disposed  in  a special  order,  not  to  be  witnessed 
elsewhere ; it  has  also  a different  topography,  which  when  adequate- 
ly studied  affords  oftentimes  a valuable  clue  in  tracing  its  mineral 
deposites  ; while,  on  the  one  hand,  it  has  its  peculiar  difficulties  that 
demand  much  local  knowledge  to  surmount,  and  on  the  other,  fea- 
tures calculated  to  lead  to  useful  discoveries,  if  familiarly  understood. 
By  allotting,  therefore,  a particular  range  of  country,  as  far  as  possible, 
to  each  individual  in  the  corps,  and  restricting  his  explorations  to  that 
alone,  until  he  shall  have  mastered  its  geology  and  mineral  resources 
in  all  their  local  details,  an  important  economy  of  time  is  effected, 
and  increased  accuracy  in  the  results  is  insured. 

Having  adopted  this  system,  my  own  duties  have  consisted  in 
visiting  every  district  several  times  in  the  season,  in  regular  rotation, 
and  in  personally  superintending  the  explorations  as  they  proceeded. 
This  plan  tends  to  remove  the  difficulties  in  the  investigation  as  they 
arise,  by  contributing  the  experience  and  information  gained  in  the 
other  quarters  of  the  State  to  any  particular  case  to  which  they  may 
apply.  It  enables  me  also,  without  loss  of  time,  to  institute  when 
necessary  a Iresh  series  of  measurements,  or  if  the  work  be  much 
retarded  by  local  intricacies,  such  as  occasionally  occur,  to  concen- 
trate an  increased  number  of  assistants  to  the  point.  While  thus 
superintending  and  directing  these  investigations,  I deem  it  my  duty 
to  review  in  person  every  portion  of  the  field  explored,  which  pos- 
sesses the  least  share  of  practical  or  scientific  interest ; so  as  to  be 
able,  while  checkingthe  results  of  the  assistants,  to  satisfy  myself  by 
personal  observation  of  the  facts  and  conclusions  with  which  they 
continually  furnish  me. 


CHAPTER  II. 


\ GENERAL  SKETCH  OF  THE  OPERATIONS  OF  THE  SURVEY  IN  THE  DIS- 
TRICTS SOUTH-EAST  OF  THE  ALLEGHENY  MOUNTAIN. 

SECTIOiN  1.  • , 

Of  the  first  or  south-eastern  district,  embracing  the  country  lying 
to  the  south-east  of  the  Kittalinny  valley. 

The  south-eastern  or  first  district  in  the  foregoing  Geological  divh 
sion  of  the  State,  comprehends  all  the  region  which  lies  to  the  south- 
east of  the  great  limestone  belt  which  ranges  through  the  Kittatinny 
or  Cumberland  valley,  or  in  other  words,  it  is  bounded  on  the  north- 
west by  the  north-western  base  of  the  chain  of  hills  called  the  South 
mountain.  The  rocks  which  appertain  to  this  populous  and  highly 
favored  section  of  our  State  are  of  several  descriptions,  as  follows; 
each  presenting  several  varieties  and  embracing  minerals  of  more  or 
less  utility  and  interest.  First,  various  species  of  the  so  called  pri- 
mary stratified  rocks,  as  gneiss,  mica  slate,  talc  slate,  c-ystalline 
limestone  or  marble,  serpentine,  &c. 

Secondly,  unstratified  crystalline  rocks  of  undoubted  igneous 
origin,  as  granite  and  sienite,  both  of  them  usually  in  thin  veins,  and 
also  greenstone,  basalt  and  other  species  of  trap  rock  penetrating  and 
overlapping  the  primary  and  secondary  strata  in  dykes  and  ridges  of 
considerable  magnitude. 

Thirdly,  rocks  of  sedimentary  origin  of  the  class  called  secondary. 
Some  of  these  claim  ifientity  with  the  lower  formations  of  the  great 
Appalachian  series  of  strata,  more  fully  developed  throughout  the 
rest  of  our  State,  to  the  north  and  west  of  the  South  mountain,  while 
others  belonging  to  deposites  of  a somewhat  more  modern  era,  their 
materials  having  been  brought  together  after  the  strata,  embracing  all 
our  coal  seams,  were  upheaved  to  form  part  of  the  dry  land.  Of 
the  former  are  the  sandstones  designated  as  formation  No.  I,  of  our 
Appalachian  series  ; these  compose  a considerable  portion  of  the  rocks 
of  the  South  mountain.  Next  the  limestones  or  formation  II,  of  the 
same  series ; these  occupy  nearly  all  the  central  tracts  of  Lancaster 
county.  Lastly,  the  slats  of  formation  III,  identical  with  the  slate 


?ocks  of  the  north-west  side  of  the  Kiltatinny  valley,  hut  confined  m 
this  district  to  a few  siimll  valleys  subordinate  to  the  chain  of  hills  in 
that  part  of  the  range  which  is  east  of  the  Schuylkill  river. 

The  other  group  of  secondary  rocks  in  this  district  composes  red 
shales,  and  red  and  grey  sandstones,,  and  several  varieties  of  conglo- 
merate, all  belonging  to  one  series  of  deposites  of  a date  posterior  to 
the  coal,  and  occupying  a long  and  irregular  trough  extending  across 
the  State  from  Maryland  to  New  Jersey,  through  the  counties  of 
Adams,  York,  Dauphin,  Lebanon,  Lancaster,  Berks,  Chester,  Mont- 
gomery and  Bucks.  To  these  rocks  I propose  to  give  the  name 
(for  convenience  sake)  of  middle  secondary  strata,  in  contradistinc- 
tion to  the  Appalachian  formations  on  the  one  hand,  which  are  une- 
quivocally our  lowest  secondary  formations,  and  on  the  other  hand 
to  the  green  sand  deposites  of  New  Jersey,  Delaware  and  some  of 
the  southern  states  which  constitute  the  uppermost  secondary  strata 
of  our  country. 

'J'he  primary  rocks  of  Pennsylvania,  which  are  confined  exclusive- 
ly to  this  south-eastern  division  of  the  State,  are  spread  over  a very 
limited  area,  probably  not  exceeding  one- fifth  of  the  surface  of  the 
district.  They  extend  in  two  distinct  and  narrow  belts  from  the 
Delaware  river  to  the  Maryland  state  line,  occurring  in  the  south- 
eastern tract  in  one  continuous  range,  but  appearing  in  the  north- 
western one  oidy  in  insulated  patches  in  the  chain  of  fulls  called  the 
Souih  Mountain. 

'i'he  more  southern  of  these  belts-  commences  at  a spot  in  Nev/' 
Jei>ey  about  six  miles  north-east  of  Trenton,  where  the  piimary 
rocks  emerge  from  beneath  the  overlapping  red  strata  of  the  middle 
secondary  series.  Commencing  in  a narrow  point,  they  gradually 
expand  in  width  as  they  range  south-westward  along  the  southern 
border  of  the  State  and  the  adjacent  parts  of  Delaware  and  Maryland. 
The  south-eastern  margin  of  these  primary  rocks  crosses  the  Delaware 
river  a little  below  the  bridge  at  Trenton,  and  passes  by  Bristol,  Phi- 
ladelphia, Chester  and  Wilmington,  keeping  parallel  with  the  general 
course  of  the  river,  separated  from  it  by  a narrow  fringe  of  overlap- 
ping diluvial  and  alluvial  deposites  of  rarely  more  than  a single  mile 
in  width.  The  northern  margin,  commencing  at  the  same  point  in 
New  Jersey,  crosses  the  Delaware  about  a mile  and  a half  above 
Trenton,  and  stretches  in  a somewhat  undulating  line  south  of  west 
so  ns  to  meet  the  Schuylkill  about  two  miles  below  Norristown  and 
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!ih3  Sasquehanna  at  Turkey  Hill,  below  'Columbia.  Between  the 
-Susquehanna  and  the  Maryland  state  line,  its  course  is  rather  more 
isouth  westerly. 

The  long  wedge-shaped  tract  here  delineated,  has  not  as  yet  been 
^traversed  with  a view  to  that  minute  and  systematic  examination 
which.it  demands.  It  offers  for  Geological  exploration  many  useful 
and  interesting  materials,  among  which  are  belts  of  gneiss  and  sienitic 
■^trap  rock  for  building,  with  a formation  of  crystalline  marble  in 
■much  request  for  the  higher  purposes  of  architecture,  besides  many 
exposures  of  serpentine  beds  of  whetstone  and  localities  df  valuable 
and  curious  minerals,  such  as  the  ores  of  iron,  manganese  and  Chrome. 
The  investigation  of  the  Geology  of  this  belt  of  country  and  its  min- 
eral contents,  will  form  a part  of  the  business  of  the  survey  during  the 
approaching  season.  The  primary  rocks  of  the  South  mountain 
•show  themselves  principally  in  the  part  of  the  chain  which  lies  be- 
tween the  Delaware  and  Schuylkill  rivers.  They  are  largely  de- 
veloped throughout  all  that  portion  of  the  same  range  of  hills  which 
.crosses  New  Jersey  and  New  York  under  the  name  of  the  Highlands, 
.but  they  gradually  disappear  in  going  south-westward  after  we  enter 
Pennsylvania,  especially  as  we  approach  the  Schuylkdl. 

Between  the  two  above  mentioned  rivers,  the  South  mountains 
contain  both  the  primary  rocks  and  the  lowermost  formations  of  our 
■lower  secondary  or  Appalachian  series,  or  in  other  words,  the  sand- 
stone which  1 have  designated  in  my  last  annual  report  as  formation 
No.  I,  the  limestone,  formation  II,  and  a little  of  the  slate,  formation 
HI;  west  of  the  Schuylkill,  there  is  an  insulated  tract  of  primary 
rocks  occupying  an  area  of  about  nine  miles  in  length  by  two  and  a 
lialf  in  width,  commencing  at  a point  about.seven  miles  west  of  Read- 
ing and  ranging  along  the  southern  side  of  Millbough  hill,  through 
a small  part  of  Berks  and  the  adjacent  corners  of  Lancaster  and  Leb- 
anon. 

There  are  a few  other  very  limited  patches  of  the  primary  rocks, 

1 confined  generally  to  the  summits  of  the  sandstone  ridges  through 
which  they  seem  to  have  been  protruded  by  the  agency  of  those  sub- 
terranean tiorces  of  elevation,  which  have  lifted  up  those  hills  and 
i tilted  their  strata  into  the  inclined  attitudes  in  which  we  behold  them, 
j Some  of  these  occur  in  the  chain  between  Allentown  and  Reading, 
i That  part  of  the  South  mountain  which  lies  between  Adams  and 
Franklin  counties,  and  which  is  a . prolongation  of  the  Blue  ridge  of 
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Tirginia,  embraces  a far  larger  proportion  of  primary  rocks,  but 
Geology  and  Mineralogy  have  not  yet  been  examined  ; the  explora- 
tion of  those  counties  in,  the  district,  which  he  south-west  of  the- 
Susquehanna,  having  been  unavoidably  deferred,  until  the  coming  sea- 
son. 

Iron  ores  in  the  primary  rocks  of  the  South  mountain. 

Crytaiine  magnetic  iron  ore  accompanies  the  gneiss  rocks  of  the 
South  mountains  in  our  State  in  several  places,  though  the  veins  are 
much  less  frequent  atrd  extensive  than  in  the  same  formation  in  New 
Jersey..  At  Durham,  on  the  Delaware,  it  exists  in  considerable  quan- 
tity, to  all  appearance  in  the  form  of  regular  veins  of  injection,  but 
these  mines  have  not  been  w'rought  for  many  years. 

At  Mount  Pleasant,  in  Colebrookdale  township,  Berks  county,  the 
ore  is  extensively  excavated.  It  would  appear  to  lie  in  beds,  or 
rather  in  regular  veins,  and  to  be  in  truth,  the  magnetic  ore  of  igne- 
ous origin,  in  a rotten  and  decomposed  condition. 

Between  the  northern  margin  of  the  southern  tract  of  primary 
rocks,  and  the  Kittatinny  valley,  nearly  the  whole  surface,  with  the 
exception  of  limited  patches  of  primary  strata  in  the  South  moun- 
tains,. comprehending  most  of  the  hills  of  that  chain,  and  the  wide 
plains  spreading  southwards  from  them,  consists  of  the  two  great 
formations  at  the  bottom  of  our  lower  secondary  series  and  the  over- 
lying  red  rocks  of  the  middle  secondary  group. 

SANDSTONE  FORMATION  NO.  I.. 

The  white  and  grey  sandstone  (formation  I',)  which  is  the  lower- 
most of  the  two  former,  occurs  abundantly  in  the  South  mountains 
from  the  neighborhood  of  Allentown  to  the  Schuylkill  at  Reading., 
In  Northampton  and  the  eastern  corner  of  Lehigh,  the  sandstonej. 
though  occasionally  met  with  on  the  flanks  of  the  hills,  is  subordi- 
nate in  importance  to  the  gneiss  and  other  primary  rocks  upon  which 
it  rests  ;•  but  in  Earl  township,  Berks  county,  it  forms  most  of  the 
higher  hills.  Between  the  Schuylkill  and  Susquehanna  rivers  this 
rock  is  largely  developed  in  several  ridges ; it  forms  the  mass  of 
Millbough  hill  near  Womelsdorf,  reposing  upon  the  gneiss  rocks 
that  lie  to  the  south  and  sustaining  in  its  turn  the  limestone  strata 
of  the  Kittatinny  valley.  The*  relative  portions  of  these  three  for- 
mations are  here  well  expo,sed  It  entirely  covers  the  flanks  and  the 


15 


summit  of  the  ridge  called  the  Welch  mountain,  in  the  eastern  cor- 
ner of  Lancaster  and  the  adjacent  parts  of  Chester  counties.  This 
uplifted  belt  commences  about  three  and  a half  miles  east  of  Morgan- 
town, and  terminates  a little  south  of  New  Holland,  having  a length 
of  about  fifteen  miles.  On  the  south  it  lies  upon  the  gneiss,  the  line 
of  junction  between  the  two  rocks  following  the  foot  of  the  ridge, 
while  on  the  north  it  is  covered  by  the  limestone  which  overlaps  it 
to  the  very  base  of  the  hill.  West  of  Churchtown,  in  Lancaster 
county,  the  sandstone  has  been  brought  to  the  surface,  through  the 
overlying  limestone  strata,  in  a little  insulated  hill,  about  one  mile 
in  length,  and  it  forms  another  very  similar  low  ridge  of  about  the 
same  dimensions  near  Neffsville,  where  its  strata  dip  away  in  oppo- 
site directions  from  the  summit  of  the  hill,  forming  thus  an  anticlinal 
axis,  as  it  is  termed,  along  its  centre.  Again,  in  the  western  part  of 
Lancaster  county,  this  sandstone  has  been  protruded  through  the 
limestone  in  the  form  of  a bold  ridge  of  hills  which  crosses  the  Sus- 
quehanna between  the  towns  of  Columbia  and  Marietta.  The  most 
eastern  exposure  of  the  rock  in  this  tract,  is  near  the  village  of 
Hempfield,  three  and  a half  miles  from  Lancaster,  from  whence  the 
northern  border  of  the  stratum  extends  northward  for  about  a mile  to 
the  White  Horse  tavern,  and  thence  sweeps  westward  and  southwest- 
ward,  following  up  the  valley  of  Kauffman’s  run,  from  which  it 
stretches  nearly  westward  to  the  mouth  of  the  Chickasalungo  creek. 
Its  southern  edge  passes  the  village  of  Mount  Pleasant,  whence  it 
extends  with  but  little  undulation  to  the  Susquehanna,  which  it 
crosses  not  far  above  the  bridge  at  Columbia.  A little  below  that 
town,  and  also  at  Marietta,  the  sandstone  beds  are  seen  alternating  with 
the  lower  strata  of  the  next  superior  rock,  the  limestone  (formation  II,) 
exhibiting  a southern  dip  at  the  former  place  and  a northern  one  at 
the  latter.  Some  of  these  upper  alternating  beds  of  the  sandstone, 
graduate  into  a material  which  is  in  some  places  nearly  a pure  slate  ; 
in  the  bold  exposure  of  this  formation  on^the  Susquehanna,  we  be- 
hold abundant  evidences  of  the  change  which  this  rock  has  under- 
gone in  its  texture  from  the  heating  action  of  the  veins  of  quartz 
which  have  been  injected  into  it  from  below.  Some  of  these  veins 
of  quartz  bear  a marked  analogy  to  those  which,  in  the  southern 
states,  contain  the  gold,  a resemblance  which  has  excited  hopes  from 
time  to  time  that  this  enticing  metal  might  really  be  present  in  some 
quantity  within  our  State.  But  a careful  analysis  of  the  most  promis- 
ing specimens,  not  only  from  the  locality  on  the  Susquehanna,  but 
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from  several  others  in  York,  Lancaster,  Chester  and  Berks  counties, 
has  assured  me  that  any  dreams  of  riches  from  such  source  must 
prove  wholly  delusive,  no  appreciable  quantity  of  the  metal  having 
been  hitherto  detected.  The  copper  mine  ridge  consists  throughout 
the  chief  part  of  its  length  of  this  sandstone  formation,  and  some  of 
the  hills  bordering  the  western  part  of  the  limestone  valley  of  Chester 
county  on  the  north,  would  appear  to  contain  the  same  rock.  But 
this  belt  of  country  near  the  southern  primary  range  has  not  yet  been 
minutely  traced. 

Iron  Ore. 

This  lowermost  stratum  of  our  secondary  series  is  occasionally 
the  repository  of  very  valuable  collections  of  iron  ore,  one  very  ex- 
tensive and  rich  deposite  of  which  occurs  upon  it  on  Chesnut  hill, 
about  four  miles  from  Columbia.  It  lies  in  a basin-shaped  depres- 
sion in  the  rock  and  is  sometimes  confusedly  mixed  with  sand,  clay 
and  steatitic  matter,  and  sometimes  lies  surrounded  by  a less  propor- 
tion of  foreign  matter  in  nearly  horizontal  beds.  Large  bodies  of 
similar  ore,  technically  termed  the  brown  argillaceous  iron  ore,  are 
associated  with  this  sandstone  or  appear  at  least  to  have  been  derived 
from  it,  in  several  places  near  the  South  mountain  chain,  especially 
along  the  southern  side  of  the  Kittatinny  valley,  in  Lehigh,  North- 
ampton and  Lebanon  counties.  A little  iron  ore  has  been  found  in 
it  in  the  Welsh  mountain  near  the  turnpike,  but  not  in  suffieient 
quantity  to  be  valuable. 

LIMESTONE  FORMATION  MO.  II. 

Resting  upon  the  sandstone  just  described,  the  next  formation  in 
the  ascending  order  is  the  valuable  blue  limestone  stratum  which  oc- 
cupies nearly  one-half  of  the  entire  area  of  Lancaster  county.  This 
is  the  same  rock  with  that  which  was  described  in  my  last  annual  re- 
])ort,  as  extending  along  the  southern  side  of  the  Kittatinny  valley, 
throughout  its  whole  length,  and  which  is  there  designated  as  for- 
mation II,  in  our  Appalachian  system  of  strata.  It  covers  a large 
and  important  tract  in  the  district  south-east  of  the  Kittatinny  valley, 
spreading  over  the  broad  and  fertile  plain  which  extends  in  an  east 
and  west  direction  through  the  central  townships  of  Lancaster  and 
York  counties.  The  eastern  limit  of  this  great  expanse  of  limestone 
is  about  three  miles  east  of  Morgantown  in  the  southern  corner  of 
Berks  county.  Its  south-eastern  margin  extends  from  thence  along 
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the  northern  base  of  the  Welch  mountain,  which  it  follows  to  its 
western  end,  near  New  Holland,  in  contact  with  its  white  sandstone. 
There  the  limestone  doubles  round  the  end  of  the  ridge  and  spreads 
eastward  through  the  southern  half  of  Salisbury  township  into  Ches- 
ter county.  From  Chesljer  county,  the  southern  limit  of  this  rock 
follows,  first  the  northern  base  of  the  Mine  hill  as  far  as  Strasburg 
township,  after  which  it  courses  along  the  foot  of  a chain  of  low  hills 
in  the  same  westward  prolongation  to  the  Conestoga  creek  ; it  then 
descends  along  the  valley  of  this  stream  as  far  as  the  north-eastern  foot 
of  Turkey  hill,  around  the  various  spurs  of  which  it  winds  until  it 
reaches  the  Susquehanna  river  at  the  mouth  of  Wister’s  run. 
Throughout  this  course  the  limestone  lies  in  contact  either  witli  the 
sandstone  (formation  I,)  or  with  the  gneiss  or  talc  slate  rocks  of  the 
primary  class.  The  northern  margin  of  the  limestone  starting  at  the 
same  point  near  Morgantown,  ranges  westward  across  Lancaster 
county  in  a somewhat  undulating  line  to  the  Susquehanna,  which  it 
crosses  immediately  above  the  village  of  Bainbridge.  Lying  to  the 
north  of  this  large  expanse  of  limestone,  and  separated  from  it  by  a 
long  tongue,  as  it  were,  of  the  red  rocks  of  the  middle  secondary 
series,  are  two  other  valleys  of  the  limestone,  the  eastern  one  contain- 
ing the  waters  of  the  Cocalico  creek,  and  the  western  one  the  Mora- 
vian towns  of  Litiz  and  Manheim.  The  limestone  along  its  whole 
northern  limit,  between  Morgantown  and  Bainbridge  disappears  be- 
neath the  overlapping  strata  of  red  sandstone  of  the  middle  secondary 
series,  the  beds  of  which  may  be  seen  resting  upon  it  in  an  uncon- 
formable  position,  having  generally  a dip  toward  the  north  at  an  angle 
of  from  fifteen  to  twenty-five  degrees.  There  is  evidence  that  these 
newer  or  middle  secondary  rocks  once  spread  themselves  southward 
over  the  limestone  much  more  extensively  than  at  present,  the  de- 
structive agency  of  a heavy  current  of  waters  having  removed  a large 
tract  of  the  uppermost  formation.  To  the  same  action  we  may  refer 
the  peculiar  bench  or  terrace  which  the  overlying  red  sandstone  uni- 
formly presents  along  its  margin  rising  from  thirty  to  forty  feet  above 
the  plain  occupied  by  the  limestone.  The  removal  of  the  upper 
rocks  at  a point  about  four  miles  west  of  Manheim  has  laid  bare  a 
small  and  narrow  patch  of  limestone  upon  Chickasalungo  creek,  not 
much  exceeding  half  a mile  in  length. 

This  valuable  formation  likewise  shows  itself  in  a few  confined 
valleys  subordinate  to  the  South  mountain,  in  the  neighborhood  of 
the  Delaware  and  Lehigh  rivers ; one  of  these  tracts  ascends  the  val- 
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ley  of  Durham  creek  from  its  mouth  as  far  as  Springtown,  the  cal- 
caiious  rocks  showing  themselves  even  to  the  west  of  the  Hellers- 
town  road  ; another  belt  of  it  pursues  the  valley  of  Saucon  creek  to 
its  very  head,  almost  two  miles  north-east  of  Shimersville.  A narrow 
strip  of  the  same  rock  is  seen  along  the  Little  Saucon  creek  for  about 
three  miles  above  its  mouth.  Further  towards  the  south-west  the 
limestone  is  less  abundant,  being  seen  only  in  small  and  detached 
exposures.  It  occurs  thus  in  several  localities  in  Upper  Milford 
township,  Lehigh  county,  and  in  Hereford  township,  Berks  county, 
as  far  as  the  point  where  the  chain  of  hills  divides.  The  valley  here 
formed,  constitutes  parts  of  Oley  township,  which  consists  of  the 
limestone  in  the  eastern  and  southern  part,  and  of  the  overlying 
slate  (formation  III,)  in  the  northern  and  western  part.  The  lime- 
stone also  occurs  at  intervals  along  the  northern  margin  of  the  red 
sandstone.  In  some  of  these  exposures,  as  in  Douglass  township, 
the  limestone  is  seen  in  immediate  contact  with  the  overlying  red 
sandstone,  and  in  several  neighborhoods,  as  for  example,  at  the  south 
base  of  Neversink  hill  below  Reading,  the  very  singular,  coarse,  va- 
riegated conglomerate  which  in  this  part  of  the  State  forms  the  up- 
permost bed  of  the  middle  secondary  group,  may  be  seen  dipping 
directly  against  the  highly  inclined  strata  of  the  limestone. 

MIDDLE  SECONDARY  RED  SANDSTONE  FORMATION. 

We  come  now  to  the  red  sandstone  formation  which  stretches 
through  the  central  and  northern  portions  of  our  south-eastern  dis- 
trict in  a long  and  irregular  tract  from  New  Jersey  to  Maryland.  As 
a group  of  rocks,  this  is  one  of  the  most  remarkably  uniform  in 
respect  to  its  materials  and  appearance,  in  our  country.  It  consists 
of  dark  reddish  brown  sandstones,  almost  invariably  argillaceous,  of 
soft  crumbly  brown  shales  and  coarse  conglomerates,  frequently  of 
very  heterogeneous  composition.  The  prevailing,  we  might  say  the 
almost  invariable  direction  of  the  dip  of  these  strata  is  towards  the 
north  at  angles  varying  from  fifteen  to  twenty-five  degrees.  The 
lower  beds,  or  those  which  show  themselves  along  the  southern 
edge  of  the  tract,  consist  most  frequently  of  rather  coarse  sandstones 
alternating  with  red  shales,  the  sandstones  being  formed  of  somewhat 
angular  fragments  of  quartz,  felspar  and  other  ingredients  of  the 
neighboring  primary  rocks,  cemented  by  a paste  of  brown  argilla- 
ceous matter.  The  central  parts  of  the  formation  consists  more  ex- 
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cliis'ively  of  brown  shales  and  brown  argillaceous  sandstone,  while 
the  uppermost  beds,  occurring  along  the  northern  margin  of  the 
formation,  have  frequently  the  character  of  coarse  conglomerates, 
made  up  of  pebbles  derived  from  a very  great  variety  of  rocks,  chiefly 
those  which  occur  at  tlie  base  or  on  the  sides  of  the  adjacent  hills  of 
the  South  mountain  chain.  Where  a large  proportion  of  the  pebbles 
are  of  limestone  and  the  cementing  red  earth  which  unites  them 
contains  an  adequate  quantity  of  the  same  materials,  the  rock  pos- 
sesses the  character  of  a marble,  being  susceptible  of  a good  polish 
and  resembling  certain  highly  variegated  breccias. 

Of  this  character  are  the  beds  of  this  rock  near  the  Potomac  river, 
which  furnished  the  columns  in  the  House  of  Representatives  and 
the  Senate  chamber  of  the  Capitol  at  Washington.  The  same  rock 
occurs  in  the  vicinity  of  Reading,  and  at  many  other  places  along 
the  same  line,  crossing  our  State,  and  in  every  respectseems  equally 
well  fitted  for  the  purposes  to  which  the  so  called  Potomac  marble 
has  been  applied.  The  hardness  of  some  of  the  pebbles  and  the 
consequent  difficulty  of  dressing  and  polishing  this  rock,  will  account 
for  its  not  having  been  hitherto  wrought  as  an  ornamental  marble  in 
our  State,  but  it  is  possible  that  by  a judicious  applicatio  o f machin- 
ery it  might  be  profitably  worked. 

Though  this  conglomerate  constitutes  the  uppermost  member  of 
the  red  sandstone  group  in  various  places,  both  in  New  Jersey  and 
Pennsylvania,  there  are  other  neighborhoods,  where,  for  example, 
near  Bainbridge  on  the  Susquehanna,  it  would  seem  rather  to  occupy 
a position  at  the  base  of  the  series.  All  these  rock  of  the  middle 
secondary  date  of  which  the  argillaceous  red  and  brown  sandstone  is 
the  predominant  and  characteristic  variety,  appear  from  numerous 
geological  indications  to  have  been  produced  at  a period  subsequent 
to  the  elevation  of  the  lower  secondary  strata,  including  the  coal  de- 
posites.  They  seem  to  have  originated  in  a long  narrow  trough  or 
bay  which  had  its  source  at  least  as  far  south  as  the  central  latitudes 
of  Virginia,  and  which  probably  opened  into  the  ocean  somewhere 

near  the  present  positions  of  the  Raritan  and  New  York  bays. 

Their  materials  give  evidence  of  having  been  swept  into  this  estuary 
or  great  river  from  the  south  and  south-east,  and  hence  the  almost  uni- 
versal dip  or  inclination  of  the  beds  towards  the  north-west,  a feature 
clearly  not  produced  by  any  uplifting  agency,  but  assumed  originally 
at  the  time  of  their  deposition  in  consequence  of  the  direction  or 
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set  of  the  currents,  which  laid  them  down  layer  after  layer.  Witfe 
the  exception  of  one  or  two  fossil  fishes  found  in  this  formation  in 
New  Jersey,  I am  not  aware  that  any  animal  organic  remains  have 
been  hitherto  met  with  in  any  part  of  the  stratum,  and  hence  it  be- 
comes difficult  to  assign  its  precise  place  in  the  general  series  of 
Geological  formations.  Relics  of  vegetation  are,  however,  occasion- 
ally found,  especially  under  the  form  of  highly  compact  and  bitum- 
inous lignite,  the  transverse  section  of  which  bears  no  remote  resem- 
blance  to  some  kinds  of  cannel  coal,  while  the  longitudinal  section 
exhibits  very  distinctly  the  fibrous  structure  of  the  wood  whence  it 
has,  been  formed.  This  lignite  occurring  sometimes  in  seams  of  two- 
or  three  inches  thickness  amid  dark  shales,  has  been  a fertile  source 
of  delusion  ; some  persons  having  been  induced,  by  the  hope  of 
finding  valuable  coal  mines,  to  expend  both  time  and  substance  in  the 
search.  All  the  Geological  facts  produced  during  the  survey  of  this 
formation,  discountenance  the  notion  that  it  contains  any  coal.  It 
seems  to  have  originated  at  too  late  an  epoch  for  the  production  of 
coal,  the  conditions  under  which  its  deposites  were  swept  together 
being  apparently  inimical  to  the  accumulation  of  a sufficient  quantity 
of  vegetable  m.atter  ; the  detached  fragments  of  plants  which  wm 
meet  wdth  in  the  form  of  lignite,  having  evidently  been  loosely  drif- 
ted into  these  sediments  from  the  land. 

The  general  limits  of  the  red  sandstone  formation,  as  far  as  regards 
the  region  between  the  Delaware  and  Susquehanna  rivers,  are  as  fol- 
jows  : Its  southern  margin,  crossing  the  river  about  a mile  and  a 
lialf  above  the  town  of  Trenton,  runs  nearly  westward  to  the  Schuyl- 
kill, passing  about  two  miles  south  of  Nonistowm;  it  there  extends 
by  Valley  Forge  and  Kimberton  to  French  creek,  the  course  of  which 
it  follows  nearly  to  the  county  line  of  Chester.  It  passes  about  half 
a mile  to  the  north  of  Morgantown,  Churchtown  and  Hinkletown,  and 
goes  through  Millport  to  Buchanan’s  run,  where  it  suddenly  folds  back 
and  runs  towards  the  north-east,  through  Ephrata  to  Reamstown. 
From  the  last  point  it  sweeps  in  a regular  curve,  first  towards  the 
north-west  and  afterwards  the  south-west,  crossing  the  turnpike  at 
Middle  creek.  Reaching  Hammer  creek  it  descends  along  the 
course  of  this  stream  to  Erb’s  mill,  wliere  it  turns  again  westward,, 
passing  about  a mile  to  the  north  of  Litiz,  and  reaches  in  the  same 
course  Manheim.  Here  it  goes  once  more  towards  the  east,  which 
direction  it  pursues  as  far  as  Buchanan’s  run,  where,  however,  it  again 
turns  westward,  continuing  in  that  course  uninterruptedly  to  Spring- 


21 


field,  at  which  place  it  makes  another  short  flexure  but  soon  resumes 
its  western  range,  passing  one  mile  and  a half  south  of  Elizabeth- 
town, and  thence  nearly  in  a straight  line  south-westward  to  Bain- 
bridge  on  the  Susquehanna.  From  the  Delaware  river  at  Trenton  to 
the  Warwick  mine,  near  the  head  waters  of  French  creek,  the  red 
sandstone  stratum  overlaps  the  gneiss  and  other  rocks  of  the  primary 
class.  From  the  latter  point  it  ranges  in  contact  with  the  white  sand- 
stone of  the  Welch  mountain,  but  on  entering  Berks  county  and  in 
its  course  across  the  whole  length  of  Lancaster  county,  its  southern 
margin  is  every  where  in  junction  with  the  limestone.  The  northern 
border  of  this  middle  secondary  formation,  beginning  at  the  Dela- 
ware near  Durham,  if  traced  westward  across  our  district,  will  be 
found  to  pass  about  one  mile  south  of  Springtown  and  one  mile  north 
of  Cooperstown  to  the  Ilosacock  creek,  where  the  road  crosses  it  in 
Upper  Milfoid  township.  It  then  runs  a little  to  the  south  of  Mount 
Pleasant  iron  mines,  passes  Boyerstown,  crosses  the  Perkiomen  one 
mile  south  of  the  Black  Bear  tavern,  and  meets  the  Schuylkill  about 
two  miles  south  of  the  town  of  Reading.  The  Potomac  marble  ox 
calcareous  conglomerate  occupies  several  long  narrow  tracts  along  the 
line  Just  traced  ; one  a little  below  Springtown,  another  on  the  Mana- 
tawney  creek,  and  a third  on  the  Limekiln  creek.  It  has  already  been 
alluded  to  as  occurring  on  the  Schuylkill  below  Reading.  From  this 
latter  point,  the  northern  edge  of  the  sandstone  stratum  extends  with 
a slight  undulation  in  a nearly  western  direction  to  the  south-western 
end  of  Millbough  hill,  overlapping  first  the  limestone  of  the  Kittatin- 
ny  valley,  then  primary  rocks,  and  finally  the  white  sandstone  of  the 
hill.  From  Millbough  hill  its  range  is  a little  south  of  west,  through 
Sheafierstown,  past  the  Cornwall  iron  works  and  thence  along  the 
turnpike  to  Campblestown,  from  which  it  takes  a nearly  straight 
course  to  Highspire  on  the  Susquehanna.  Between  Millbough  hill 
and  the  Susquehanna,  the  red  sandstone  formation  lies  every  where 
in  contact  with  the  limestone  of  the  Kittatinny  valley, 

TRAP  ROCKS. 

The  red  sandstone  formation  embraces  numerous  ridges  and  dykes 
of  trap  rock,  indeed  nearly  all  of  this  rock  which  is  contained  in  our 
State  is  confined  to  the  area  occupied  by  that  stratum.  It  occurs  princi- 
pally in  the  north-eastern  half  of  the  tract.  The  trappean  matter 
brought  to  the  surface  in  a state  of  fusion,  through  the  dislocated  red 
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sandstone  beds,  gives  frequent  evidence  of  its  having  had  a heat 
which  has  entirely  changed  the  cliaracter  of  the  shales  and  sand- 
stones, which  have  sometimes  the  aspect  and  texture  of  an  over- 
baked  brick  or  tile.  The  Conewago  hills  consist  of  the  trap  rock  iis 
several  varieties,,  both  fine  grained  and  coarsely  crystalline. 

IRON  ORE  IN  THE  REH  SANDSTONE  FORMATIONS. 

There  are  several  places  in  the  red  sandstone  tract,  where  iro» 
ore  exists  in  greater  or  less  abundance.  The  three  principal  localities 
between  the  Susquehanna  and  Schuylkill,  are  the  Cornwall  mine  in 
Lebanon  county,  Jones’  mine  about  three  miles  from  Moi’gantown  in 
Berks  county,  and  the  Warwick  mine  six  miles  north-east  of  the  same 
place  on  French  creek  in  Chester  county.  The  Cornwall  mine  is 
extensive  and  yields  ore  of  very  considerable  richness,  which,  how- 
ever, contains  a small  proportion  of  copper.  The  mine  near  Morgan- 
town, though  formerly  wrought  to  some  extent,  is  now  of  compara- 
tively little  value.  The  ore  is  mixed  with  ciu’bonate  and  silicate  of 
copper,  the  excavation  having  originally  been  undertaken  as  a copper 
mine.  In  the  Warwick  mine  the  ore  is  apparently  of  good  quality, 
but  hard.  A mixture  of  this  and  the  previously  mentioned  ore  is 
said  to  yield  a very  good  metaC  All  the  three  iron  mines  here  enu- 
merated, occur  in  the  red  sandstone,  but  in  the  immediate  vicinity  of 
dykes  of  trap  rock.  The  ore  is  manifestly  of  igneous  origin,  much 
of  it  being  crystalline  and  magnetic,  and'  appears,  like  the  trap,  to 
have  been  injected  into  the  sandstone  in  a melted  condition. 

This  proximity  of  the  ore  to  that  rock,  suggests  the  same  practical 
rule  for  its  discovery  which  applies  to  the  copper  ores  throughout 
Qur  State  and  New  Jersey,  namely:  that  we  should  seek  for  its  exter- 
nal indications  either  immediately  along  the  base  of  the  trap  ridges 
or  within  a short  distance  from  them.  Similar  iron  ore  occurs  in 
the  district  betv/een  the  Schuylkill  and  Delaware  rivers,  in  the  red- 
sandstone.  The  principal  mine  in  this  region  is  Fegeley’sat  Boyers- 
town,  not  at  present  in  operation,  in  the  vicinity  of  which  there  is 
another  mine  (Rhodder^s)  in  which  the  ore  is  magnetis.  Numerous 
details  regarding  the  ores  and  other  useful  materials  connected  with 
the  red  sandstone  tract  of  the  State,  are  reserved  unavoidably  for  the 
more  ample  pages  of  the  final  report. 

The  opportunity  will  then  be  embraced  for  introducing  many  par- 
ticulars respecting  all  the  various  substances  of  any  economical  value 
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which  appertain  to  tlie  several  formations  already  described,  among 
which  are  all  the  iron  ores  of  the  South  mountain,  whether  associated 
with  the  gneiss  rock,  the  sandstone  formation  I,  or  the  limestone  for- 
mation II;  also  useful  building  materials,  including  ornamental  mar- 
bles, the  whetstones  of  Hereford  township  in  Berks  county,  and  clays 
for  brick  making,  and  whatsoever  else  may  be  deemed  of  practical 
importance. 


SECTION  2. 

General  sketch  of  the  operations  in  the  second  or  north-eastern  Ap- 
palachian district. 

The  operations  of  the  survey  in  the  north-eastern  half  of  the  Ap- 
palachian region  of  the  State,  have  been  principally  restricted  during 
the  past  season  to  our  middle  and  southern  anthracite  basins  ; the  de- 
tailed exploration  of  which  was  systematically  entered  upon  in 
the  previous  year.  Aided  in  this  part  of  the  survey  by  two  of  my 
assistants,  who  have  taken  an  active  part  in  the  examination  since  its 
commencement,  I have  been  enabled  to  carry  on,  without  interrup- 
tion or  change  of  plan,  the  investigation  of  this  highly  important  and 
intricate  region,  giving  to  the  work  as  it  advances,  such  increase  of 
accuracy  in  its  details,  as  reiterated  observations  can  alone  secure  in 
a country  possessing  its  peculiar  and  complex  structure. 

For  a more  full  account  of  the  object  and  the  nature  of  the  mea- 
surements performed  in  the  course  of  this  investigation,  among  these 
several  coal  basins  and  their  individual  seams  and  strata,  I must  refer 
the  reader  to  my  second  annual  report  on  the  survey.  I may  how* 
ever  state,  that  our  recent  researches  in  this  region  have  been  con- 
ducted with  a view  to  delineate  as  accurately  as  possible,  the  boun- 
daries of  the  several  coal  basins,  to  ascertain  the  relative  position,  and 
trace  the  actual  range  of  each  of  their  important  beds  of  coal,  and 
to  discover  the  existence  and  trace  the  direction  of  all  important  axes 
of  elevation,  and  all  great  dislocations  by  whose  agency  the  strata  are 
displaced  from  their  regular  course,  and  thereby  the  hopes  and  labors 
of  the  miner  too  often  frustrated. 

In  order  to  accomplish  these  objects,  several  distinct  species  of  in- 
vestigation have  been  resorted  to  as  necessary. 


24 


First.  The  topography  of  the  region  has  been  critically  examined, 
and  the  essential  dependence  which  exists  between  even  its  lesser 
features  and  the  Geological  structure  at  each  place,  carefully  studied, 
as  necessary  to  the  construction  of  a Geological  map  of  the  whole  on 
a large  scale,  showing  the  limits  of  each  basin,  the  position  and  lange 
of  its  principal  beds,  and  of  the  more  influential  lines  of  disturbance 
afl’ecting  the  strata. 

Secondly.  The  superficial  evidences,  embracing  an  examination  of 
• the  external  characters  and  dip  of  the  strata  have  been  systematically 
collected  with  a view  to  show  the  presence  or  absence  of  coal  mea- 
sures, and  to  identify  and  trace  the  several  beds. 

Thirdly.  A series  of  parallel  lines  at  right  angles  to  the  course  of 
the  strata,  have  been  measured  and  levelled,  in  order  to  ascertain  more 
strictly  the  boundaries  of  each  basin,  and  the  true  situation  as  far  as 
possible  of  each  coal  seam,  and  to  detect  any  increase  or  diminution 
in  the  breadth  and  probable  depth  of  the  former  or  in  the  mutual  dis- 
tances of  the  latter,  and  to  impart  additional  precision  to  the  section- 
al drawings,  which  are  to  elucidate  these  points,  by  procuring  correct 
outlines  of  the  surface. 

When  it  is  understood  by  what  invariable  relations  the  Geographi- 
cal and  Geological  structure  of  our  Appalachian  region  are  connected 
together,  the  necessity  for  this  first  preparatory  operation,  the  con- 
struction of  a map,  on  which  to  lay  down  our  results,  will  become 
obvious.  Of  those  at  present  in  use,  the  best  are  well  known  to  be 
defective,  and  for  Geological  researches,  where  slight  variations  in  the 
course  and  shape  of  the  mountain  ridges  and  axes  of  elevation  are 
found  to  correspond  with  important  changes  in  the  position  and  di- 
rection of  the  strata,  they  may  be  considered  as  wholly  useless. 

Abstaining  from  all  minute  and  local  details  referring  to  particular 
mines  or  individual  coal  beds,  as  not  suited  to  an  annual  report,  from 
which  the  indispensible  illustrations  of  maps  and  sectional  drawings 
which  will  accompany  my  final  report  are  necessarily  excluded,  I 
shall  confine  my  remarks  on  the  present  occasion,  to  a description  of 
the  position  and  range  of  the  several  leading  anticlinal  axes  of  our 
great  southern  and  middle  coal  fields,  or  what  is  the  same  thing,  to  a 
rapid  specification  of  the  approximate  boundaries  of  the  coal  meas- 
ures, in  the  numerous  lesser  basins  or  synclinal  troughs  into  which 
those  axes  subdivide  the  whole  anthracite  region.  The  information 
imparted  in  the  few  following  pages  will  lend,  I trust,  materially  to 


25 


aid  the  examinations  of  those  who  are  aiming  to  determine  the 
important  question  of  the  existence  or  absence  of  coal  upon  their 
lands,  and  if  closely  attended  to,  may  essentially  assist  the  explorer 
in  ascertaining  the  true  limits  of  the  coal,  especially  in  some  of 
the  less  known  basins.  If  it  should  deter  even  a few  from  the 
wasteful  expenditures,  and  many  ineffectual  enterprises  for  estab- 
lishing mines  in  neighborhoods  where  the  position  of  those  axes, 
and  the  appearance  at  the  surface  of  the  lower  strata,  prove,  even 
without  assistance  from  other  Geological  evidence,  that  no  coal 
measures  can  exist,  I shall  deem  it  of  more  general  utility,  than  any 
thing  in  the  shape  of  local  details  that  I could  offer  m the  narrow 
limits  of  the  present  brief  report. 

In  the  attainment  of  this  object,  combining  also  careful  observa- 
tions of  the  soil,  the  dip  and  character  of  the  rocks,  the  position  and 
number  of  the  coal  beds  and  deposites  of  iron  ore,  the  greater  portion 
of  the  past  season  has  been  occupied.  The  other  portion  of  our 
time  was  employed  in  the  collecting  of  specimens,  the  tracing  of 
coal  beds,  and  in  more  minute  observations  on  the  disturbances  of 
the  strata,  made  both  on  the  surface  and  under  ground  in  numerous 
tours  of  inspection,  for  this  purpose,  through  the  mines.  In  the 
Beaver  Meadow  district,  two  parallel  and  long  lines  of  levelling  have 
been  completed  between  seven  and  eight  miles  apart.  One  of  these 
measurements  was  commenced  upon  the  Spring  mountain,  opposite 
the  town  of  Beaver  Meadow,  and  carried  in  a direction  north,  twenty 
degrees  west,  or  nearly  at  right  angles  to  the  range  of  the  strata,  and 
made  to  terminate  on  Buck  ridge  six  and  a half  miles  distant.  The 
other  was  commenced  upon  Buck  ridge,  opposite  the  Sugarloaf  moun- 
tain, and  directed  south,  twenty  degrees  east,  to  its  termination  upon 
the  Spring  mountain,  near  its  western  extremity. 

The  coal  deposites  of  the  anthracite  region  admit  of  a natural  and 
scientific  division,  into  four  distinct  groups.  First  in  extent,  though 
not  at  present  in  importance,  we  have  the  great  northern  basin, 
extending  from  a few  miles  north  of  Carbondale  on  the  Lackawan- 
nock  creek  to  the  Knob  mountain,  where  both  boundaries  of  the  ba- 
sin near  their  south-western  junction  are  broken  through  by  a notch, 
giving  passage  to  the  river  Susquehanna.  Separated  from  this  basin 
by  the  great  anticlinal  axis  of  the  Wapwallopen  hills,  by  which  the 
rocks  of  our  formations  VIII  and  IX  are  brought  in  succession  to  the 
surface,  we  find  the  eastern  or  middle  anthracite  coal  field  composed 
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of  eight  narrow  basins,  lying  contiguous  to  each  other  and  contain- 
ing the  lower  coal  beds  of  the  series,  one  of  which  is  of  great  size 
and  importance. 

Cut  off  from  these  last  by  the  deep  red  shale  valleys  of  the  little 
Schuylkill,  Catawissa  and  other  streams,  but  situated  nearly  in  the 
same  range,  we  have  the  coal  fields  of  the  Mahanoy  and  Shamokin, 
composing  our  next  natural  group  of  basins.  And  lastly,  south  of  all 
these  and  separated  only  by  the  high  anticlinal  axis  of  Broad  moun- 
tain, lie  the  Broad  mountain.  Mine  hill  and  Pottsville  coal  basins, 
the  last  extending  eastwardly  to  Mauch  Chunk  and  westwardly  to 
the  neighborhood  of  Pinegrove,  where  it  divides  into  two  branches, 
the  northern  one,  under  the  name  of  Wisconisco  mountain,  exten- 
ding westwardly  several  miles  beyond  the  county  line  of  Dauphin 
and  Schuylkill,  to  Lykens’  valley ; and  the  other  embraced  between 
the  Stony  mountain,  and  a continuation  cf  the  Sharp  mountain, 
reaching  nearly  to  the  Susquehanna  river.  From  Geological  evi- 
dences too  numerous  and  striking  to  be  questioned,  we  infer  that  all 
the  coal  deposites  of  our  anthracite  region  with  their  associated  rocks, 
owe  their  present  more  or  less  inclined  posture  and  their  limits,  to 
the  influence  of  two  grand  causes,  namely ; subterranean  elevation 
and  the  superficial  denuding  action  of  a deluge.  Keeping  in  view 
the  joint  operation  of  these  forces,  we  are  enabled  to  explain  as  their 
natural  and  necessary  consequences  all  those  singular  positions  and 
complicated  disturbances  of  the  coal  measures  which  are  so  apt  to 
deceive  the  calculations  of  the  miner,  and  to  elude  the  researches  of 
those  who  have  adopted  their  ideas  of  the  structure  of  all  coal  ba- 
sins from  the  simple  forms  of  the  celebrated  European  coal  fields, 

or  the  description  in  elementary  books. 

% 

As  the  natural  result  of  the  above  mentioned  cause,  we  find  our 
anthracite  basins  connected  together  into  the  groups  above  described. 
The  great  stratum  of  conglomerate  rock,  formation  XII,  which  is 
found  so  remarkably  developed  in  the  Sharp  and  Bioad  mountains, 
may  be  seen  underlying  every  coal  field  in  the  region,  and  indeed 
points  enough  of  connexion  could  be  traced,  which  would  show  the 
absolute  identity  of  the  conglomerate  of  the  Beaver  Meadow  and 
Hazleton  region,  with  that  of  the  Mahanoy,  and  of  this  again,  with 
that  of  the  Shamokin  and  Broad  mountain  troughs,  and  of  the  latter 
with  that  of  the  Mine  hill  and  Pottsville  basins.  Between  the  con- 
glomerate strata  of  M’Cauley’s  mountain  and  Buck’s  mountain,  and 
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between  those  of  the  Buck’s  mountain  and  Wyoming  mountain,  there 
is  a wide  interval,  but  we  have  ample  Geological  evidence  to  prove, 
that  by  the  elevation  of  the  lower  strata  which  are  here  exposed,  the 
conglomerate  and  its  superincumbent  coal  measures  being  brought 
within  the  influence  of  denuding  currents,  have  been  swept  entirely 
away,  leaving  no  space  between  to  show  the  original  continuity  of 
the  deposites  of  the  now  insulated  basins.  Commencing  with  our 
eastern  or  middle  district  we  find  seven  distinct  synclinal  basins  of 
the  coal  measures  grouped  in  close  connexion.  These  may  be  com- 
pared to  a like  number  of  long  and  narrow  troughs,  lying  in  contact 
and  parallel  with  each  other.  Their  range  is  south  sixty-five  degrees 
or  seventy  degrees  east,  though  particular  portions  affected  by  faults 
or  by  greater  disturbances,  present  considerable  deviations  from  that 
direction.  These  are  either  separated  from  each  other  in  every  case, 
by  parallel  anticlinal  ridges  of  conglomerate  rock,  or  when  that  has 
been  carried  away,  from  a deeper  denudation  than  usual,  they  are 
then  divided  by  narrow  valleys  of  the  red  shale  of  our  eleventh  forma- 
tion. This  latter,  is  the  common  structure  at  the  eastern  and  west- 
ern extremities  of  the  coal  fields,  where  we  find  the  coal  basins  ter- 
minating abruptly  in  a prow-shaped  foim,  in  those  conspicuous 
mountain  spurs  or  high  promontories  which  stretch  eastward  and 
westward  from  the  elevated  level  of  the  coal  field,  into  the  lower  red 
shale  valleys  of  the  Lehigh  and  Cattawissa.  Between  the  two  great 
axes  of  the  Nesquehoning  mountain  and  the  Wapwallopen  hills,  in 
both  of  which  the  sandstones  of  our  formation  IX  are  brought  into 
view,  six  lesser  anticlinal  axes  or  undulations  of  the  dip  are  discover- 
able. The  most  northerly  of  these  lines  of  elevation  in  the  strata, 
crosses  the  river  Lehigh,  in  the  neighborhood  of  Whitehaven,  and 
passing  about  west,  ten  degrees  south,  terminates  in  the  great  bend 
of  the  Little  mountain,  near  Cattawissa.  Upon  the  north  side  of 
this  axis  which  passes  through  the  central  table  land  which  unites 
the  Green  mountain  with  the  Buck’s  ridge,  we  find  the  north  dipping 
conglomerates  of  a small  coal  basin  occupying  the  summit  of  Green 
or  Hell  Kitchen  mountain.  In  the  range  of  the  above  basin,  but 
separated  by  an  interval  of  six  or  seven  miles,  we  have  the  Sugar- 
loaf  mountain,  lying  upon  the  north  dipping  beds  of  this  same  axis, 
but  containing  no  coal  measures.  This  latter  eminence  consists  of 
a mass  of  the  red  shale  rocks  in  a nearly  level  position,  capped  with 
a narrow  plateau  of  conglomerate  rock,  about  one  hundred  feet  in 
thickness.  Continuing  our  range  still  further  westward,  we  find  the 
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small  coal  fields  of  M’Cauley’s  mountain,  crowning  an  isolate  ridge 
of  conglomerate,  which  has  been  at  one  time  evidently  continuous 
with  the  conglomerate  stratum  of  the  Sugarloaf  and  of  the  Green 
mountain.  On  the  south  dips  of  the  above  mentioned  axis  lies  the 
conglomerate  of  Buck’s  mountain.  Again,  at  the  junction  of  tlie  two 
brandies  of  Black  creek,  we  find  evidence  of  another  additional  ele- 
vation which  may  be  traced  eastward  through  llie  long  summit  of 
Black  creek  ridge  until  it  is  lost  in  the  neighborhood  of  the  Lehigh, 
and  westward  through  the  liacoon  valley,  between  the  south  Buck’s 
mountain  and  the  Little  Sugarloaf  as  far  as  the  base  of  Little  moun- 
tain. Between  these  two  axes  lies  the  coal  basin  of  Buck’s  moun- 
tain. Our  third  axis  is  that  of  the  Council  ridge,  situated  south  of 
the  last  line,  about  one  and  a half  miles.  This,  in  its  turn,  seems  to 
disappear  eastward  in  the  vale  of  Sandy  creek,  and  westward  in  the 
red  shale  valley  at  the  foot  of  Little  mountain.  Between  this  and  the 
former,  lies  the  coal  basin  of  Black  creek,  a long  narrow  trough  of 
conglomerate,  with  a rather  shallow  deposite  of  coal  measures,  com- 
mencing at  the  head  waters  of  Black  creek,  and  terminating  in  the 
Little  Sugarloaf  mountain,  which  lies  between  the  two  branches  of 
the  Tomhickon  creek. 

The  fourth  in  order,  and  ranging  at  a like  distance  south  from  the 
last  three,  is  an  axis  observable  near  the  junction  of  Hazle  creek 
and  Dreck  creek,  which  we  shall  call  the  Dreck  creek  axis.  Thrs  is 
continued  eastward  through  the  centre  of  Pissmire  ridge  to  the  Le. 
high,  where  it  terminates.  VVe  may  trace  its  prolongation  westward 
to  the  very  extremity  of  Green  mountain,  and  thence  through  the 
Cattawissa  valley,  in  which  it  seems  to  expire.  Between  the  Coun- 
cil ridge  axis  and  that  last  described,  we  find  the  valuable  basin  of 
the  Hazleton  valley  extending  eastward  to  the  extremity  of  Pissmire 
hill,  and  westward  to  the  end  of  the  Green  mountain. 

Our  fifth  axis  is  the  great  one  in  the  southern  ridge  of  Pissmire 
hill,  passing  near  the  town  of  Beaver  Meadow.  This  line  of  distur- 
bance traverses  the  valley  of  Red  Shale,  called  the  Indian  survey 
between  Spring  mountain  and  the  north-eastern  prong  or  spur  of 
Pissmire  ridge,  while  westward,  after  leaving  the  coal  field,  it  keeps 
along  the  south  foot  of  Green  mountain,  until  lost  in  the  Catawissa 
valley.  This  axes  is  the  southern  limit  of  the  Dreck  creek  basin,  a 
coal  deposite,  which  in  depth  and  breadth  is  much  inferior  to  that  of 
Hazleton,  to  which  it  is  precisely  similar  in  the  topography  towards 
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its  east  and  west  prolongations.  In  the  red  shale  valley  of  Quakake 
creek,  we  find  another  axis  which  flattens  out  and  disappears  near  the 
crossing  of  the  Beaver  Meadow  rail  road,  through  this  valley.  It  is 
this  disturbance  which  causes  the  northern  dip  of  the  conglomerate 
in  the  Spring  mountain.  Upon  this  stratum,  and  upon  the  southern 
dipping  conglomerate  of  the  Pissmire  ridge,  lie  the  coal  measures  of 
the  Beaver  Meadow  basin.  This  is  perhaps  the  largest  and  most 
valuable  coal  field  in  the  group,  but  is  at  the  same  time  the  most  dis- 
turbed by  dislocations  and  rolls  of  the  strata.  Commencing  at  the 
town  of  Beaver  Meadow,  and  proceeding  westward,  we  may  trace  the 
rise  and  declension  of  several  axes  or  wrinkles,  caused  as  it  were 
by  the  upheaving  and  by  the  consequent  inward  pressure  of  the  two 
bounding  masses  of  the  conglomerate.  Such  is  an  outline  of  the 
general  structure  of  the  eastern  middle  group. 

Our  western  middle  group  of  basins,  including  the  coal  fields  of 
Mahanoy  and  Shamokin,  presents  some  features  of  a different  cha- 
racter. Owing  to  their  position  between  the  eastern  terminations  of 
the  two  great  axes  or  lines  of  elevation,  those  of  the  Roaring  creek 
and  Mahantango  valleys,  v.'e  find  the  anticlinal  disturbances  in  this 
group  of  considerable  size  and  consequence,  dividing  the  extremities 
of  the  coal  basins  and  thus  causing  them  to  branch  off  into  several 
small  spurs  of  a synclinal  structure,  which,  however,  communicate 
uninterruptedly  with  the  main  valleys  or  coal  basins. 

Commencing  at  the  western  termination  of  the  great  Shamokin 
coal  field  where  the  north  and  south  dipping  ranges  of  the  conglo- 
merate unite  together,  in  a high  knob  between  eight  and  nine  miles 
west  of  Shamokin  gap,  we  can  trace  as  we  go  east,  a regular  basin  of 
coal  measures  of  uncommon  width  and  depth,  disturbed  only  by  a 
single  central  axis  of  elevation,  which  does  not  bring  the  lower  rocks 
to  the  surface.  This  axis  will  be  found  to  assume  its  maximum  ele- 
vation and  importance,  uptilting  the  strata  near  the  Shamokin  coal 
mines,  when  it  soon  begins  to  fall  away  towards  its  eastern  prolon- 
gation, disappearing  after  a distance  of  five  or  six  miles.  'I'wo  or 
three  other  similar  disturbances,  but  of  less  note,  begin  near  Shamo- 
kin gap  and  proceed  eastward  in  a parallel  direction,  but  die  away  in 
short  distances  and  are  succeeded  by  others  of  the  same  nature.  About 
the  crossing  of  the  Sunbury  turnpike  the  valley  presents  an  appear- 
ance 0 f remarkable  regularity  in  its  topography,  if  we  confine  our 
views  to  its  western  portion,  but  looking  towards  the  east  we  perceive 
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the  rising  of  two  prominent  ridges  of  nearly  equal  elevation  with 
those  enclosing  the  whole  coal  field,  and  which  prove  upon  examina- 
tion, to  contain  the  terminations  of  two  great  anticlinal  axes  or  lines 
of  elevation  dividing  the  coal  field  into  three  branches.  The  northern 
and  middle  of  these  subordinate  basins  terminate  abruptly  in  short 
and  high  hills.  The  southern,  however,  continr.es  with  a longer 
reach  along  the  southern  side  of  the  north  ridge  of  the  Mahanoy» 
and  thence  after  being  completely  divided  by  a breach  or  gap  runs 
out  in  the  Head  mountain,  which  is  a dividing  ridge  of  the  Quakake 
valley,  lying  almost  in  immediate  contact  with  the  Spring  mountain. 
In  the  proximity  of  these  two  latter  mountains  and  their  anticlinal 
axes,  we  behold  the  natural  link  connecting  our  eastern  and  western 
sets  of  coal  basins.  Parallel  with  this  last  axis  and  in  the  same  long 
spur  of  the  Mahanoy  mountain,  there  is  another  diminutive  trough 
of  the  coal  measures,  which  is,  in  like  manner,  an  extended  arm  of 
the  great  coal  basin  of  the  Mahanoy.  The  central  axis  of  Head 
mountain,  dividing  these  two  lesser  basins,  is  a low  ridge  of  conglo  me- 
rate rocks,  which,  if  traced  westward  will  be  found  to  be  identical 
with  the  great  anticlinal  axis  of  Locust  ridge  which  separates  the  two 
main  basins  of  Shamokin  and  Mahanoy.  The  great  basin  of  the 
Mahanoy  valley  terminates  westward  in  a knob  of  the  main  moun- 
tain, forming  the  south  boundary  of  the  Mahanoy  basin,  at  a point 
about  two  miles  south  of  the  Shamokin  mines.  This  knob  faces 
westward  upon  the  Red  Shale  valley,  which  lies  between  the  north 
Mahantango  ridge  or  Line  mountain  and  the  south  boundary  moun- 
tain of  the  Shamokin  basin. 

From  this  point  eastward,  the  valley  gradually  increases  in  breadth 
and  depth  as  far  as  the  western  commencement  of  Bear  ridge,  when 
it  reaches  its  greatest  expansion.  The  great  anticlinal  axis  of  the 
Bear  ridge,  rising  in  the  centre  of  this  coal  basin,  divides  it  into  two 
large  branches.  The  northern  one  of  these,  or  the  basin  of  the 
Shenandoah  valley,  if  traced  eastward,  will  be  found  identical  with  the 
southern  coal  trough  of  Head  mountain  above  described.  The  other 
lying  to  the  south  of  Bear  ridge,  after  continuing  eastward  about  five 
miles  is  there  subdivided  by  another  similar  axis  but  of  less  elevation. 
The  two  troughs  thus  foimed  contracting  and  rising,  extend  east- 
wardly  into  two  long  spurs  or  fingers,  the  more  northerly  of  which 
terminating  in  a high  knob  facing  the  south  branch  of  the  Quakake 
valley,  feeds  the  sources  of  the  Mahanoy  creek.  The  southern  of 
these  synclinal  troughs  on  the  other  hand,  heads  eastward  in  a knob 
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called  the  Hossasock  mountain,  reaching  out  from  Mahanoy  mountain 
into  the  Locust  valley.  A third,  but  smaller  basin  also  takes  its  rise 
in  this  knob  of  the  Mahanoy  mountain,  and  terminates  near  the  sum- 
mit of  the  steep  plane  on  the  Danville  and  Pottsville  railroad.  South 
again  of  this  last  shallow  trough,  is  another,  taking  its  rise  in  a knob 
of  Broad  mountain,  which  faces  the  Nesquehoning  valley  towards  the 
east,  being  a coal  basin  of  little  depth  or  consequence  at  its  origin,  but 
w'hich  may  readily  be  traced  and  will  be  found  to  be  identical  with 
the  central  basin  of  the  Broad  mountain.  The  basin  which  we  men- 
tioned as  terminating  at  the  head  of  the  steep  Mahanoy  plane,  would, 
if  continued,  pass  into  a narrow  coal  trough  lying  along  the  northern 
edge  ol  Broad  mountain,  and  ending  in  a shoulder  or  knob  on  its 
western  escapement  opposite  the  junction  of  the  Gieat  and  Little 
Mahanoy  creeks.  The  central  basin  of  Broad  mountain,  (in  which  is 
Spohn’s  tavern  on  the  turnpike,)  terminates  westwardly  in  a spur  jut- 
ting forward  from  Broad  mountain  towards  Lykens’  valley.  This 
spur  contains  also  the  heading  of  a second  very  shallow  and  less  ob- 
vious basin  lying  immediately  to  the  south  of  the  former,  but  which 
is  of  small  consequence,  as  it  seems  to  contain  not  even  a remnant 
of  the  coal  measures.  This,  and  a third  still  narrower  one  may  be 
seen  at  the  passage  of  the  Centre  turnpike  over  Broad  mountain.  It 
is  doubtful  if  either  of  these  three  last  mentioned  mountain  troughs 
contains  any  considerable  quantity  of  coal  measures.  Beside  the 
spur  of  Broad  mountain  which  we  have  just  mentioned  as  jutting 
westward,  two  others  are  conspicuous  in  the  same  neighborhood  fac- 
ing upon  the  Lykens’  valley.  These  two  prominences  of  the  plateau 
of  Broad  mountain,  (the  most  southerly  of  which  is  the  longest,  ex- 
tending itself  several  miles  towards  the  west,)  contain  two  branches 
of  the  Mine  hill  oal  basin.  The  central  valley  of  red  shale  divid- 
ing these  two  knobs,  contains  an  anticlinal  axis  which  may  be  seen 
terminating  in  the  Mine  hill  valley,  about  a mile  west  of  Coal  Castle. 
The  axis  next  south  oLtliis,  which  may  also  be  traced  fora  great  dis- 
tance along  the  valley  of  Fine  creek,  and  upon  which  this  creek  has 
its  source,  is  the  true  axis  of  the  Mine  hill,  dividing  the  Pottsville 
from  the  Mine  hill  basin.  This  in  its  turn,  terminates  in  the  neigh- 
borhood of  Tuscarora,  where  this  basin  of  Mine  hill  coalesces  with 
the  great  southern  one,  or  that  of  Pottsville  and  Mauch  Chunk. 
Such  is  a general  outline  of  the  districts  which  have  been  embraced 
by  our  researches  and  surveyed  in  considerable  detail  during  the  past 
season. 
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The  great  southern  coal  valley  of  Pottsville,  has  also  been  in  many 
of  its  parts  minutely  explored.  In  the  course  of  this  investigation, 
the  situation  of  numerous  important  points  was  referred  to  a map;  all 
disturbances  of  the  strata  that  came  under  notice,  were  traced  as  far 
as  possible  or  to  their  terminations,  and  their  extent  and  direction  as- 
certained, with  a view  to  the  discovery  of  \he  general  latvs.  regulating 
the  disturbances  of  the  strata  in  this  intricate  but  valuable  region. 

Particular  observations  have  been  made,  with  a view  to  form  an 
opinion  as  to  the  capacity  of  the  Bear  ridge  district,  as  a productive 
coal  held.  The  present  position  of  the  Bear  ridge  tunnel,  seems  to 
adapt  it  very  perfectly  for  an  opening  and  outlet  to  the  main  body  of 
the  coal  held  north  of  it.  The  Bear  ridge,  is,  as  we  have  already 
indicated  an  anticlinal  axes,  coming  in  from  the  Quakake  or  Locust 
valley  and  dying  out  in  the  centre  of  the  coal  basin  near  Girard  ville. 
This  axis,  from  its  origin  at  Girardville,  increases  in  elevation  east- 
ward, bringing  up  hrst  the  lower  coal  measures,  to  the  surface,  with 
their  coal  beds  as  at  the  tunnel,  and  afterwards  in  succession,  all  the 
conglomerates  and  other  I'ocks  to  the  underlying  red  shale  which  ap- 
pear hrst  near  Brouse’s  tavern,  on  the  Catawissa  road.  At  the  tun- 
nel we  have  two  or  three  coal  beds  rising  from  the  vale  of  Mahanoy 
creek  at  an  angle  of  from  sixty  to  hfty  degrees,  which  after  saddling 
the  ridge,  dip  rapidly  downward  to  the  north  at  an  angle,  increasing 
from  ten  to  thirty  degrees  as  we  follow  them  more  deeply.  But  in 
addition  to  those  beds  which  pass  over  the  ridge  without  fairly  crop- 
ping out  upon  the  surface,  we  have  upon  the  northern  side  and  super- 
imposed upon  them  six  or  seven  others,  many  of  which  must  be  of 
considerable  thickness.  The  vale  of  Shenandoah,  into  which  these 
nortli  dipping  coal  beds  descend,  is  a long  narrow  valley  about  one- 
third  of  a mile  in  breadth,  reaching  eastward  to  the  sources  of  She- 
nandoah creek,  and  westward  to  a little  beyond  Girardville.  The 
dip  of  the  coal  measures  upon  its  northern  side  which  is  formed  by 
the  south  flank  of  Locust  ridge,  is  south.  This,  with  the  northern 
dip  of  the  strata  of  the  Bear  ridge  forms  a regular  synclinal  trough 
whose  eastern  prolongation  terminates  only  in  the  end  of  the  Head 
mountain,  of  whose  southern  basin  it  is  the  true  continuation.  The 
denudation  in  this  basin  opposite  Bear  ridge  has  been  compar- 
atively small,  a great  depth  of  coal  measures  still  remaining  on  both 
sides  of  the  valley.  So  far  as  we  may  judge  from  external  indica- 
tions, these  are  remarkably  regular  and  free  from  anticlinal  or  other 
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disturbances.  Considering  these  circumstances,  we  may  readily 
conceive,  that  great  advantages  would  follow  the  completion  of  the 
present  partially  finished  tunnel  through  the  Bear  ridge.  Not  only 
would  all  the  coal  beds  of  the  south  and  north  sides  of  Bear  ridge  be 
made  accessible  to  the  miner,  with  an  uninterrupted  range  to  the  east- 
ward for  many  miles,  but  the  tunnel  being  driven  at  a level  of  only 
sixty  feet  above  the  level  of  Shenandoah  creek,  might  form  on  outlet 
for  all  coal  mines  east  of  that  point  on  either  side  of  the  basin. 

A set  of  Geological  specimens  has  been  collected  illustrating  all 
the  beds  of  the  conglomerate,  and  the  coal  measures  of  the  Bear 
ridge  and  Mahanoy  mountain.  A large  collection  of  fossil  impres- 
sions of  the  coal  plants  has  also  been  gathered  from  the  rocks  of  the 
tunnel. 

In  the  great  southern  basin,  the  operations  of  the  survey  during 
the  latter  part  of  the  season  have  been  directed  to  the  elucidation  of 
a subject  of  the  greatest  interest  to  the  miner  and  the  land  owner  in 
this  region;  I mean  the  disturbances  of  the  coal  beds  and  their  inclu- 
ded strata.  To  this  end,  the  dip,  thickness  and  peculiarities  of 
stratification  of  the  coal  beds  have  been  obtained  at  the  principal 
openings,  their  distances  measured,  their  positions,  as  far  as  practica- 
ble, traced  upon  a map  of  an  adequately  large  scale,  and  attempts 
made  wherever  any  hope  of  success  appeared,  to  identify  the  beds 
at  distant  openings.  All  the  anticlinal  disturbances  which  time  per- 
mitted us  to  trace,  have  also  been  carefully  noted,  and  a number  of 
remarkable  faults  observed,  with  a view  to  ascertain,  if  possible,  some 
rule  respecting  their  directions  and  influence  upon  the  strata.  From 
the  large  number  of  specimens  taken  during  tire  last  season  from  this 
district,  it  was  deemed  unnecessary  to  collect  many  of  these  in  the 
southern  basin,  excepting  in  a few  instances. 

A few  of  the  conclusions  arrived  at,  will  serve  to  explain  the  na- 
ture and  results  of  these  investigations. 

From  the  comparison  of  a great  multitude  of  facts  we  are  led  to 
conclude  that  the  southern  coal  basin  throughout  its  whole  length,  is 
traversed  longitudinally  by  several  ^eat  lines  of  disturbance,  in  the 
range  of  which  may  be  found  a greater  number  of  faults,  downthrows, 
and  longitudinal  displacements  of  the  strata  and  the  coal  beds,  than 
can  be  discovered  in  the  belts  intervening  between  them.  Tfesa 
lines  of  disturbance  are  indicated  either  by  regular  anticlinal  eleva- 
tions, which  commence  and  terminate  in  distances  varying  in  length 
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from  a few  luindred  feet  to  several  miles,  or  by  simple  but  sudden 
changes  of  the  dip,  (the  rocks  not  forming  a complete  axis)  or  by 
crushed  coal  seams  where  no  disturbance  in  the  adjoining  rock  is 
visible.  Of  the  first  kind  of  irregularity,  the  Bear  ridge  east  of  Port 
Carbon  and  the  axis  of  Peach  mountain  are  well  known  instances  ; 
the  second  kind  may  be  observed  in  the  ratlier  sudden  change  of  in- 
clination at  the  foot  of  Mine  hill,  from  steep  south  dips  of  sixty,  to 
gentler  ones  of  ten  or  even  five  degrees  south.  For  the  latter,  we 
may  refer  for  illustration  to  the  beds  of  the  barren  tract  and  the  faulty 
portions  of  the  Gate  vein.  Passing  over  the  eastern  portion  of  the 
basin  through  which,  indeed,  anticlinal  disturbances  are  well  known 
to  pass,  let  us  commence  with  the  Sharp  mountain  at  Middlepoit, 
near  Pottsville. 

From  this  eastward  to  a point  south  of  the  above  mentioned  vil- 
lage, the  rocks  of  Sharp  mountain  being  oveitilted  or  inverted  to- 
wards the  north,  have  a steep  southern  dip;  at  this  point,  however, 
we  find  them  changing  to  a perpendicular  position,  and  from  this 
rapidly'to  a north  dip,  then  to  a west,  and  again  to  a south  one,  the 
last  being  gentle  and  not  exceeding  tliirty  degrees.  In  these  chan- 
ges, the  southern  or  outward  base  of  the  mountain  sweeps  sharply 
round  in  the  form  of  a bold  promontory,  and  the  rebirning  or  noilhern 
side  of  the  spur  contains  the  last  mentioned  southern  dips. 

Again  repeated,  but  with  less  steep  inclinations  of  the  strata,  we 
have  the  same  series  of  changes,  after  which  deviations,  the  moun- 
tain assumes  a course  of  forty-four  degrees  east  of  north  for  s me 
miles,  and  then  continues  in  its  ordinary  range.  It  is  easy  to  con- 
ceive, without  entering  into  theoretical  considerations,  that  these  dis- 
turbances have  been  caused  by  the  intrusion  of  two  anticlinal  axes 
which  have  their  origin  in  the  Red  Shale  valley,  between  the  Second 
and  Sharp  mountain.  These  seem  soon  to  flatten  out  and  disappear 
within  a short  distance  to  the  west  in  the  coal  basin,  but  in  the 
several  anticlinal  elevations  and  the  numerous  faults  of  the  Bear 
ridge,  we  have  evidence  of  a disrupting  effect  prolonged  much  further 
in  that  direction.  We  loose  sight  of  this  line  of  disturbance  near 
Port  Carbon. 

Passing  towards  the  western  extremity  of  the  basin,  we  perceive 
two  great  anticlinal  axes  entering  it  from  the  west  from  Williams’s 
valley,  the  southern  and  lesser  of  which  is  probably  prolonged  east- 
ward, through  the  range  of  the  barren  tract,  noted  for  the  crushed 
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■cliaracter  of  its  veins  of  coal,  while  the  other,  a far  more  important 
axis,  passes  along  the  central  part  of  the  basin,  producing,  as  far  as 
evidence  goes,  the  Minersville  disturbances,  (which  may  be  seen  in 
certain  coal  beds  worked  by  Spencer  & Co.)  and  in  others,  less 
known,  some  miles  west  of  these,  and  prolonging  itself  further  east 
ward  into  the  great  Peach  mountain  axis  itself. 

Our  next  conspicuous  range  of  disturbance  in  the  coal  measures, 
lies  along  the  foot  of  the  Mine  hill,  but  is  of  a less  striking  nature 
than  the  former.  By  its  influence,  the  flat  beds  of  the  Mine  hill  seem 
to  have  been  brought  to  their  present  posture.  The  crushes  and 
rolls  in  Neighley’s,  and  some  other  of  the  Mine  hill  workings,  pre- 
sent other  examples  of  this  line  of  dislocation. 

From  the  above  and  other  analogous  details,  we  conclude  that  the 
number  of  coal  beds  at  present  worked  in  this  district  has  been  some- 
what over  rated,  for,  in  no  instance  can  a north  dipping  bed  be  found, 
to  which  there  are  not  two  related  south  dipping  portions.  Thus 
the  Lewis  and  Spohn  veins  opened  upon  the  workings  of  the  North 
America  company’s  lands,  must  be  considered  as  identical,  having  a 
north  dipping  or  perpendicular  bed,  and  none  other  between  them. 
In  consequence  of  this  fact,  all  attempts  to  trace  the  Lewis  and 
Spohn  veins  as  separate  beds,  either  eastward  or  westw  ard  beyond 
where  they  are  already  known,  will  probably  prove  abortive.  One 
vein  alone  can  be  hoped  for,  unless  the  dislocation  is  prolonged  to  a 
greater  distance  than  present  evidence  indicates. 


SECTION  3. 


Ji  general  sketch  of  the  operations  of  the  survey  in  the  third  or 
south-western  ^Appalachian  district. 

In  conducting  the  examination  of  the  third  district  of  the  State,  or 
that  which  is  occupied  by  the  half  of  the  Appalachian  chain,  inclu- 
ded between  the  Susquehanna  river  and  the  southern  boundary  of 
the  State,  the  exploration  was  begun  at  the  north-eastern  extremity  of 
the  region  in  Union  and  Lycoming  counties,  and  pursued  regularly 
towards  the  south-west,  following  the  course  of  the  formations.  The 
season  was  commenced  with  the  survey  of  that  portion  of  Union, 
county,  known  as  Buffalo  valley,  and  as  it  was  deemed  judicious  to 
confine  our  attention  for  the  season,  to  a tract  of  moderate  breadth, 
the  lower  part  of  Union  county,  situated  to  tlie  south  of  New  Berlin 
and  .lack’s  mountain,  was  reserved  for  an  ensuing  year. 

'j’he  strata  underlying  the  broad  surface  of  Buffalo  valley,  belong, 
with  the  exception  of  one  or  two  small  patches  of  formation  No.  Vllf, 
near  Lewisburg,  to  formations  V and  VI,  the  general  composition 
and  prevailing  mineral  contents  of  which  will  be  found  described  in 
the  last  annual  report. 

As  formation  V of  our  series,  is  the  depository  of  the  valuable  and 
interesting  fossil ferous  iron  ore  found  in  such  considerable  abun- 
dance in  the  eastern  iialf  of  iVIontour’s  ridge,  in  Columbia  county,  it 
was  deemed  of  consequence  to  the  interests  of  Union  county,  to  ex- 
amine the  red  and  variegated  shales  and  sandstones  of  which  this  for-- 
mation  consists,  with  all  the  minuteness  compatible  with  the  rather 
obscure  developements  of  the  strata  in  most  parts  of  Buffalo  valley. 
A remarkably  near  approach  to  identity  being  discoverable  between 
the  several  members  of  this  great  fifth  formation  as  seen  in  Bufi’alo 
valley  and  in  Montour’s  ridge,  it  was  not  difficult  to  recognize,  from 
the  examinations  and  measurements  undertaken  the  previous  year  in 
the  latter  neighborhood,  the  precise  layers  which  should  contain  the 
fossiliferous  iron  ore,  supposing  it  to  exist  at  all  in  Buffalo  valley. 
This  valley  encompassed  on  the  north  and  west  by  the  terminating 
spurs  of  the  broad  belt  of  mountain  ridges  that  crosses  Centre  and 
Mifflin  counties  from  the  south  west,  the  lines  of  elevation  of  these 
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liills  prolonged  beyond  their  extremities,  are  traceable  as  far  as  the 
Susquehanna  river,  uptilling  the  strata  in  Buffalo  valley,  in  such  a 
manner  that  their  beds  are  arranged  in  at  least  six  nearly  regular  and 
parallel  troughs. 

In  the  upheaving  of  the  strata  along  these  several  adjacent  lines, 
the  soft  rocks  of  formation  V,  as  well  as  the  equally  destructible  lay- 
ers of  the  limestone  which  overlies  it,  have  been  subjected  to  a very 
wide  spread  action  of  the  floods,  which  at  one  time  evidently  swept 
down  frsm  the  neighboring  mountains.  The  consequence  has  been, 
that  the  uppermost  of  these  rocks,  the  limestone  formation  VI,  re- 
mains in  but  two  narrow  belts  in  Buffalo  valley,  composing  in  the 
one  instance  the  limestone  ridge  south  of  Youngmanstown,  and  in 
the  other.  Dale’s- hill,  directly  west  of  Lewisburg.  In  each  case,  the 
preservation  of  the  limestone  stratum  has  been  the  result  of  the  trough- 
like position  of  its  beds,  which  has  defended  them  from  the  currents 
that  have  carried  away  the  more  exposed  portions  of  the  rocks  lying 
nearer  the  lines  or  axes  of  elevation.  Where  the  trough  or  synclinal 
axis  of  Dale’s  hill  crosses  the  Susquehanna,  a narrow  belt  of  forma- 
tion VIII  has,  from  this  circumstance,  been  also  preserved,  the  dark 
slate  characteris-tic  of  the  bottom  layers  of  that  formation,  having  been 
left  about  one  mile  north  of  the  town  of  Lewisburg. 

This  undulating  position  of  the  rocks  in  Buffalo  valley,  accounts 
for  the  great  width  over  which  a single  stratum,  namely,  formation  V, 
is  there  spread  out.  By  repeatedly  bringing  to  the  surface  the  same 
portions  of  the  deposite,  this  feature  greatly  facilitates  the  search  for 
any  imbedded  mineral  layers,  such  as  the  fossiliferous  iron  ore  of  this 
formation. 

But  notwithstanding  a long  continued  and  minute  examination  of 
the  rocks  thus  extensively  exposed,  the  fossiliferous  iron  ore  has 
only  in  a few  places  been  satisfactorily  developed,  while  in  no  instance 
does  it  exist  as  a stratum  of  sufficient  thickness  to  render  it  an  object 
of  much  interest  to  the  manufacturer  of  iron.  No  uncertainty  can 
prevail  respecting  its  position  in  the  formation,  which  agrees  entirely 
with  that  occupied  by  the  thicker  band  of  ore  of  Montour’s  ridge, 
now  extensively  worked.  In  one  instance,  in  which  we  have  met 
with  this  ore,  namely,  on  the  farm  of  Messrs.  Dersham  and  Rank, 
about  three  or  four  miles  from  New  Columbia,  the  apparent  thick- 
ness of  the  ore  was  about  seven  inches,  which  is  not  sufficient  to  in- 
duce any  attempt  at  mining  it.  It  was  found  in  another  case  in  the 
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same  relative  position,  to  the  beds  of  the  red  shale  and  sandstone  for- 
mation, on  the  land  of  Aaron  Chamberlain,  but  though  the  fragments 
of  the  ore  are  numerous  on  the  surface  of  his  fields,  no  layer  of  the 
mineral  having  much  thickness  has  been  discovered.  Nearly  one 
mile  south  of  Lewisburg,  along  the  river  side,  several  thin  seams  from 
four  to  six  inches  in  thickness  have  been  found.  They  are  very  fos- 
siliferous,  being  of  the  hard  calcareous  variety  and  would  not  justify 
the  expense  of  mining  them.  The  ore  also  occurs  near  Miller’s  saw 
mill,  on  Penn’s  creek,  on  the  property  of  Robert  Shippen,  but  as  no 
excavation  has  yet  been  undeitaken,  its  thickness  remains  unknown. 
Near  this  place  there  occurs  a ferruginous  bed  of  rather  peculiar  as- 
pect. It  consists  of  small  particles  of  quartz,  firmly  cemented  to- 
gether by  oxide  of  iron,  and  is  between  two  and  three  feet  in  thick- 
ness. 

Besides  the  fossiliferous  ore  now  mentioned,  which  is  peculiar  to 
formation  V,  we  have  met  with  an  entirely  diifereirt  variety  in  several 
places  in  the  western  part  of  Buffalo  valley,  occurring  in  the  same 
formation,  but  to  all  appearance  connected  with  the  shales  which  oc- 
cupy a rather  higher  position  in  the  stratum,  than  the  calcareous  fos- 
silil'erous  beds  associated  with  the  fossiliferous  ore.  This  variety  is  a 
brown  argillaceous  ore,  of  a shelly  and  coarse  honeycomb  structure, 
its  cavities  being  usually  occupied  by  an  unctious  yellow  clay,  the 
predominant  material  of  the  soil  in  which  it  tests.  An  ore  very  simi- 
lai  m structure  and  composition  occurs  in  our  formation  VIII,  in 
Perry  county,  and  a variety  somewhat  analogous,  is  to  be  met  with 
quite  frequently  in  the  slates  or  shales  of  the  bituminous  coal  mea- 
sures of  the  western  and  northein  counties,  where  the  kidney  ore  has 
acquired  nearly  the  same  aspect  at  the  outcrop  of  the  strata,  by  the 
decomposing  agency  of  the  atmosphere.  A mine  of  the  kind  of  ore 
above  spoken  of,  occurs  about  one  mile  south  of  Miller's  saw  mill, 
and  has  been  somewhat  extensively  worked.  Another  deposite  of 
the  ore  similar  to  the  last  in  character  and  in  its  geological  relations, 
occurs  about  six  miles  west  of  Millers’. 

After  the  detailed  examination  of  Buffalo  valley,  a few  only  of  the 
results  of  which  are  here  presented,  was  concluded,  our  explorations 
were  extended  to  the  mountains  which  skirt  it  on  the  west,  after- 
wards to  White  Deer  Hole  valley,  and  subsequently  to  all  that  part 
of  Lycoming  county  lying  south  of  the  base  ef  the  Allegheny  moun- 
tain. 
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Moving'  forward  in  a south-west  direction,  we  next  entered  Centre 
county,  which  was  examined  from  the  base  of  the  Seven  mountains 
to  the  base  of  the  Allegheny,  as  far  westward  as  the  end  of  Nittany 
monntaiii.  There  remain,  however,  a few  small  neighborhoods  in 
the  district  here  specified,  the  true  Geological  structure  of  which  was 
not  fully  ascertained  for  want  of  time.  Some  of  these  will  be  men- 
tioned in  this  chapter.  With  these  exceptions,  the  region  designated 
has  been,  it  is  believed,  adequately  explored,  its  curious  and  highly 
intricate  Geological  structure  unravelled,  and  some  important  advances 
made  towards  the  laws  which  influence  the  distribution  of  its  mineral 
resources. 

I shall  now  describe  as  succinctly  as  possible,  the  Geological  fea- 
tures of  the  region  explored,  in  order  to  convey  more  definitely  some 
idea  of  the  situation  and  extent  of  the  several  formations  which  it  in- 
cludes. A true  knowledge  of  these  features  is  indispensable  to  the 
successful  tracing  of  any  useful  mineral  deposites. 

FORMATIONS  INCLUDED  IN  THE  DISTRICT  EXPLORED. 

Confining  out  present  descriptions  to  the  country  south  of  the  base 
of  the  Allegheny  mountain,  the  formations  of  the  portion  of  the  dis- 
trict explored  are,  first,  the  great  blue  limestone  of  the  valleys  of 
Centre  county,  or  formation  II ; secondly,  the  slate,  which  in  all 
cases  skirts  the  margins  of  these  valleys,  or  formation  III;  thirdly,  the 
sandstones,  or  formation  IV,  which  compose  the  Bald  Eagle  moun- 
tain and  all  the  other  high  ridges  south  of  it ; fourthly,  the  red  and 
variegated  shales  and  sandstones,  or  formation  V,  which  have  already- 
been  referred  to  as  con  posing  the  chief  part  of  Buffalo  valleys  and 
which  occur  also  in  White  Deer  Hole  valley',  and  range  along  the 
northern  base  of  the  Bald  Eagle  mountain  throughout  the  whole  of  its 
course  ; fifthly,  the  blue  fossiliferous  limestone,  or  formation  VI  ; 
sixthly,  the  fossiliferous  sandstone,  or  formation  VII,  a thin  stratum 
in  this  region  and  sometimes  entirely  wanting  ; and  lastly,  formation 
VIII,  all  of  which  three  latter  rocks  are  confined  to  tlie  valleys  above 
spoken  of,  as  containing  formation  V. 

In  the  section  of  the  country  to  which  reference  is  now  made,  for- 
mations II  and  III  are  confined  to  the  fertile  agricultural  valley's  of 
Centre  and  Lycoming  counties,  which  lie  to  the  south  east  of  the 
Bald  Eagle  mountain.  These  valleys  are,  Nittany'  valley.  Sugar  val- 
ley, Little  Sugar  valley.  Brush  valley,  Penn’s  valley  and  Nippenose 
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valley.  In  these  beautiful  and  deep  valleys  between  the  mountains, 
formation  II  occupies  nearly  the  entire  surface.  Formation  III,  being 
a stratum  of  far  less  thickness,  and  usually  dipping  away  from  the 
limestone  under  the  base  of  the  adjoining  ridges,  is  restricted  to  a 
narrow  zone,  begirting  each  limestone  valley  with  a margin  of  slate. 
The  several  beds  of  formation  IV,  constitute  all  the  higher  mountain 
ridges  of  the  district,  viz:  the  Bald  Eagle  mountain,  the  several 
branches  of  Nittany  mountain;  also  White  Deer  mountain.  Brush 
mountain.  Short  mountain  and  the  long  complicated  range  called  the 
■Seven  mountains.  Formation  V spreads  largely  over  Buffalo  valley, 
and  it  occupies  a belt  in  White  Deer  Hole  valley  ranging  in  another 
narrow  tract  to  the  end  of  Bald  Eagle  mountain,  around  the  extremi- 
ty of  which  it  doubles  to  the  westward,  following  the  base  of  this 
ridge  throughout  its  whole  course  by  the  valley  of  the  Susquehanna 
river  and  the  Bald  Eagle  creek. 

Formation  VI  has  a more  local  range  ; it  composes,  as  before 
said,  the  limestone  ridge  near  Youngmanstown,  and  that  called 
Dale’s  hill,  both  in  Buffalo  valley  ; and  it  is  found  in  White  Deer 
Hole  valley,  on  both  sides  of  the  western  termination  of  the  Ifluncy 
hills  ; it  occurs,  besides,  in  an  almost  uninterrupted  range  near  the 
middle  of  the  valley  included  by  the  Bald  Eagle  and  Allegheny 
mountains. 

Formation  VII,  owing  to  its  greatly  reduced  thickness  in  this  part 
of  the  State,  and  to  its  very  destructable  nature,  being  a porous  and 
loosely  cemented  sandstone,  is  more  rarely  to  be  seen,  though  it 
shows  itself  in  places  along  the  middle  of  the  valley  which  lies  north- 
west of  the  Bald  Eagle  mountain,  in  close  connexion  with  the  lime- 
stone just  referred  to. 

Formation  VIII,  or  the  olive  coloured  slate  and  sandstone  stratum, 
displays  itself  in  a small  patch  in  Union  county,  (consisting  of  only 
its  lower  beds.)  in  the  neighborhood  of  Lewisburg.  It  also  enters 
onr  present  district  forming  the  western  poition  of  the  Muncy  hills, 
and  occurs  in  a long  and  heavy  belt  two  or  three  miles  in  width, 
skirting  the  southern  or  south-eastern  base  of  the  Allegheny  moun- 
tain, throughout  its  entire  range,  not  only  in  Lycoming  and  Centre 
counties,  but  entirely  across  the  State. 

In  order  to  have  a correct  conception  of  the  Geology  of  the  parts 
of  Centre,  Lycoming  and  Union  counties,  that  have  been  examined, 
it  is  necessary  to  dwell,  as  briefly  as  possible,  upon  some  of  the 
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leading  features  of  the  region.  From  the  valley  sometimes  called 
the  Lewistown  valley,  which  runs  through  the  centre  of  Union  and 
Mifflin  counties,  to  the  base  of  the  Allegheny  mountain,  to  the  north- 
west, the  whole  included  broad  belt  of  country,  consists  of  a succes- 
sion of  nearly  parallel  mountain  ridges,  remarkable  for  the  straight- 
ness of  their  course,  the  even  outline  of  their  summits,  the  general 
similarity  of  their  form,  and  their  uniform  height  above  the  interven- 
ing valleys.  Between  these  ridges  Ave  have  a series  of  long,  narroAV 
and  nearly  straight  limestone  valleys,  the  southernmost  of  which  is 
Kishacoquillas  valley,  in  Mifflin  county,  while  on  the  north-west,  are 
Niltany  and  Nipponese  valleys,  in  a line  with  each  other. 

Now  such  is  the  necessary  dependence  of  the  Topographical  fea- 
tures of  any  diversified  region  upon  its  Geological  structure,  or,  in 
other  words,  so  entirely  have  the  present  bold  and  singular  outlines 
of  this  district,  been  impressed  upon  it,  by  the  agency  of  causes 
strictly  Geological,  namely,  by  the  upheaving  of  the  strata  along  cer- 
tain lines  and  the  simultaneous  destruction  of  large  portions  of  them, 
by  the  scooping  action  of  a mighty  flood,  that  we  shall  be  much  as- 
sisted in  any  effort  to  comprehend  the  intricate  Geography  of  this 
region,  by  devoting  a moment’s  attention  to  the  following  Geological 
views. 

Of  the  seven  formations  enumerated  above,  as  comprising  the 
rocks  of  the  portion  of  the  State  before  us : formations  II  and  III, 
are  respectively  a limestone  and  a slate  stratum,  which  are  at  all 
times  more  destructable  than  sandstone  ; but  especially  so,  must 
they  have  been  in  their  soft  or  pulpy  state,  at  the  time  of  their  eleva- 
tion from  the  bed  of  the  ocean,  in  Avhich  they  were  deposited. — 
Hence  they  have  been  more  deeply  excavated  than  the  harder  pon- 
derous beds  of  sandstone  of  which  formation  IV  consists.  We  ac- 
cordingly find  formations  II  and  III,  always  in  the  deep  and  nearly 
level  valleys,  and  formation  IV,  in  the  high  and  steep  mountain 
ridges.  Of  the  other  rocks,  formation  V consists  chiefly  of  soft 
slates  and  calcareous  shales.  Formation  VI,  of  limestone,  which, 
like  formation  II,  was  evidently  of  a very  soft  consistence,  when 
first  uplifted,  and  formation  VIII,  of  a mass  of  slate  and  argillaceous 
rocks.  These  would  all  be  liable  to  very  extensive  destruction, 
whenever  subterranean  uplifting  forces  would  bring  them  within  the 
reach  of  those  tremendous  currents,  which  those  same  uplifting 
actions  set  in  motion. 
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It  comports  entirely  with  these  views,  that  we  find  these  destructi- 
ble rocks  restricted  to  the  valleys  or  broad  plains  between  the  sand- 
stone mountains.  In  the  district  before  us,  we  see  them  confined  to 
the  Buffalo  Valley,  White  Deer  Hole  Valley,  and  the  valley  at  the 
base  of  the  Allegheny  mountain.  Unless  where  formation  VII,  a 
sandstone  stratum,  dwindles  to  quite  insignificant  dimensions,  it  com- 
poses a steep  and  sharp  ridge,  though  from  its  small  thickness,  this 
is  always  of  unimportant  height,  when  compared  with  the  mountains 
that  contain  its  more  massive  prototype,  formation  IV.  These  facts 
and  others  of  a like  character,  are  all  important  in  their  applications  ; 
affording  us  often  the  best  clue  in  an  unexplored  or  intricate  district 
in  tracing  the  distribution  of  any  bands  or  deposites  of  mineral  mat- 
ter, which  we  may  be  in  search  of.  Thus  in  traversing  any  portion 
of  the  district  between  the  Susquehanna  river  and  the  Maryland  State 
line,  in  quest  of  the  valuable  fossiliferous  iron  ore,  peculiar  to  certain 
layers  of  formation  V,  it  is  of  extreme  advantage  to  trace  the  stratum 
by  aid  of  the  topographical  features  which  belong  to  it,  and  to  its 
contiguous  formations,  and  it  is  only  by  understanding  the  connection 
between  these  features  and  the  agents  concerned  in  producing  them, 
that  we  can  with  any  success  detect  the  stratum  we  are  searching  for, 
if  any  irregulaiity  has  thrown  it  out  of  its  more  ordinary  position. 
The  evidence  of  this  will  be  manifest,  in  relation  to  the  band  of  ore 
alluded  to,  when  we  come  to  another  part  of  this  report. 

Bearing  carefully  in  mind,  therefore,  the  difference  in  the  destruc- 
tibility  of  the  several  rocks,  while  under  the  action  of  the  currents, 
which  have  rushed  across  them  with  such  tremendous  violence, 
sweeping  off  all  their  more  exposed  portions,  let  us  advert  to  the 
opeialionof  those  subterranean  upheaving  forces  which  seem  to  have 
acted  on  the  strata  with  such  resistless  energy,  ujilifting,  inclining 
and  dislocating  them  in  certain  lines,  which  we  now  proceed  to 
trace.  By  these  two  causes  we  shall  account  for  all  the  features  in 
the  Geology  and  Topography  of  this  intricate  region.  I shall,  there- 
fore, describe  as  concisely  as  possible  the  lines  of  elevation  of  the 
strata,  or  technically,  the  anticlinal  lines,  and  at  the  same  time  the 
lines  of  greatest  depression  or  synclinal  lines,  which  range  through 
the  valleys  and  ridges  of  the  district,  and  shall  offer  also  a brief  de- 
scription of  the  Geology  and  mineral  contents  of  the  belts  of  strata, 
which  they  disturb. 
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imTANY  VALLEY  AND  ITS  ANTICLINAL  AXIS. 

This  valley,  properly  speaking,  commences  at  the  south-western 
extremity  of  Nittany  mountain,  where  the  broad  Half  Moon  valley 
is  divided  by  the  mountain  into  this,  its  wider  branch  on  the  north, 
and  Penn’s  valley  on  the  south.  It  is  bounded  on  the  south-east,  by 
the  Nittany  mountain,  and  on  the  north-west,  by  the  Bald  Eagle 
mountain.  Where  Niitany  valley  opens  into  tlie  Half  Moon  valley, 
it  is  about  six  miles  wide,  but  as  we  advance  north  eastward  its 
width  contracts  to  between  four  and  a half  and  five  miles  opposite 
Bellefonte,  and  three  and  a half  or  four  miles  opposite  Howard’s 
gap,  nine  miles  from  Bellefonte,  and  to  about  two  and  a half  miles 
opposite  Millhall.  Further  east,  the  two  converging  boundaries  of 
the  valley  unite,  closing  it  up  at  a point  nearly  south  of  Dunnstown. 

There  is  a central  tract  running  through  Nittany  valley,  between 
two  and  three  miles  in  width,  which  is  denominated  the  Barrens, 
It  has  a sandy  and  stony  soil,  is  singularly  destitute  of  water  and 
remains  therefore  in  its  native  uncultivated  condition.  It  is  here,  that 
nearly  all  the  large  deposiies  of  valuable  brown  argillaceous  iron 
ore,  which  have  rendered  Nittany  valley  and  its  neighborhoods  cele- 
brated for  their  iron  manufacture,  are  found.  The  surface  of  these 
barrens  is  considerably  elevated,  rising  above  the  general  plain  of  the 
valley  into  a ridge,  which  begins  about  two  miles  from  Bellefonte, 
and  extends  eastward  about  twelve  miles,  where  it  subsides.  From 
its  termination,  eastward  to  the  head  of  the  valley,  cultivation  ex- 
tends entirely  across  from  mountain  to  mountain.  The  features  of 
this  valley,  indicate  many  departures  from  that  more  perfect  regu- 
larity of  geological  structure,  which  prevails  in  several  of  the  other 
valleys  of  anticlinal  form,  which  lie  parallel  with  it,  towards  the 
south  east.  The  present  report  does  not  permit  me,  however,  to  dis- 
cuss these  local  disturbances  of  stratification. 

Though  numerous  irregularities  in  the  dip  of  the  strata  prevail  in 
some  parts  of  the  valley,  they  are  inconsiderable,  when  compared 
with  that  general  uniformity  in  the  inclination  of  the  beds,  visible 
throughout  its  entire  length.  One  great  anticlinal  axis  runs  through 
this  valley  from  one  extremity  to  the  other.  It  is  rather  a portion  of 
a still  more  prolonged  axis  of  elevation,  which  is  traceable  from  the 
neighborhood  of  Hollidaysburg,  through  the  end  of  the  Brush 
mountain,  and  thence  along  the  Sinking  Spring,  Half  Moon  and 
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Nittany  valleys,  and  still  further  through  the  middle  of  Nippenose 
and  Musqnito  valleys  and  out  through  the  end  of  the  Bald  Eagle  moun- 
tain into  the  plain  east  of  the  Susquehanna,  as  far  as  Muncy  creek. 
The  position  of  this  line  from  which  the  strata  are  tilted  away  in 
opposite  directions,  is  not  central  through  Nittany  valley,  except 
from  the  head  of  the  valley  to  the  neighborhood  of  Millhall.  From 
this  point  south-westward,  it  is  nearest  the  Bald  Eagle  mountain.  All 
the  strata  which  lie  to  the  norlh  westof  it,  viz:  the  limestone  beds  of 
that  side  of  the  valley,  the  slate  of  formation  III,  which  rests  upon 
these  and  passes  under  the  base  of  the  Bald  Eagle  mountain,  the 
sandstones  of  formation  IV,  of  the  same  mountain,  the  rocks  of  the 
formations  V,  VI,  VII  and  VIII,  which  occupy  the  valley  between  the 
Bald  Eagle  and  the  Allegheny  mountain,  all  decline  towards  the 
north-west,  with  a greater  or  less  steepness,  the  degree  of  inclination 
generally  abating  as  we  recede  from  the  anticlinal  axis  to  the  slightly 
inclined  rocks  of  the  Allegheny.  On  the  other  hand,  the  rising  of  the 
strata  along  this  axis  has  caused  all  those  situated  to  the  south  east 
of  it  as  far  as  the  summit  of  the  Nittany  mountain,  that  is  to  say,  the 
limestone  beds  of  the  south-eastern  half  of  the  valley,  the  slate  at  the 
foot  of  the  mountain,  and  the  sandstone  rocks  of  the  mountain  itself, 
to  dip  towards  the  south-east.  The  sandstone  stratum,  formation  IV, 
dipping  on  the  north-west  side  of  the  mountain,  towards  the  south- 
east becomes  horizontal  along  its  centre,  and  displays  on  its  south- 
eastern side,  an  inclination  in  the  opposite  direction,  or  towards  the 
north-west,  so  that  the  rocks  of  the  mountain  lie  in  a trough  form, 
technically  denominated  a synclinal  axis.  Such  is  the  slructuie  of 
this  mountain  opposite  Bellefonte,  and  throughout  several  miles  of 
its  length,  towards  its  western  extremity  ; but  further  to  the  north- 
east it  becomes  somewhat  complicated,  both  in  regard  to  the  dip  of 
its  strata  and  its  topography.  Further  eastward,  in  place  of  a syn- 
clinal axis  or  trough  in  the  rocks,  there  is  an  anticlinal  axis,  the 
same  which  brings  up  the  limestone  in  Big  and  Little  Sugar  valleys, 
which  divides  the  mountain  into  two  branches.  As  we  advance  still 
more  towards  the  north-east,  each  of  these  branches  of  the  mountain 
in  its  turn,  becomes  subdivided  by  other  similar  short  axes  of  eleva- 
tion. In  consequence  of  these  numerous  parallel  upliftings  of  the 
strata  of  this  mountain,  there  are  many  alternations  bf  dip  in  the 
rocks,  from  south  east  to  north-west,  and  hence  the  topography  of  the 
chain  being  intimately  dependent  upon  these  circumstances,  has  ac- 
quired a highly  complicated  character. 
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Of  tlie  rocks  of  Nittany  valley  I have  already  stated,  that  the 
great  blue  limestone  stratum  of  our  state,  fonriation  II,  occupies  al- 
most the  entire  surface  of  this  valley,  even  capping  in  most  places 
the  sandy  ridge,  called  the  barrens.  'J’he  character  and  quality  of 
the  rock,  however,  varies  greatly  in  different  belts.  Beginning  with 
the  lowest  beds  visible,  or  those  which  have  been  brought  to  the 
surface  by  the  movement  of  elevation  acting  along  the  anticlinal  axis, 
we  find  immediately  adjacent  to  this  line,  lying  along  the  central 
ridge  or  barrens,  many  masses  of  sandstone,  evidently  derived  from 
the  underlying  beds  of  formation  I,  but  in  no  instance  have  we  yet 
found  that  rock  in  place.  In  other  parts  of  this  central  ridge,  the 
limestone,  formation  II,  shows  itself,  possessing  in  some  degree  the 
sandy  composition  of  the  inferior  rock.  Receding  a little  towards 
either  side  of  the  valley,  or  in  other  words,  ascending  into  rather 
higher  portions  of  the  stratum,  we  meet  a moderately  thick  body  of 
tolerably  pure  limestone,  which  contains,  however,  some  layers  of 
sandstone.  Above  this,  there  occurs  a pale  blue  rock  in  numerous 
beds,  having  a very  close  resemblance  to  limestone,  but  singularly 
enough,  containing  little  or  no  calcareous  matter,  being  in  fact,  a very 
pure  and  fine  grained  siliceous  rock,  a species  of  compact  chert, 
both  in  its  texture  and  composition.  The  next  belt  in  the  ascend- 
ing order,  comprises  a large  body  of  very  excellent  limestone,  most 
generally  of  a very  pale  bluish  aspect.  In  this,  there  frequently  oc- 
cur seams  of  white  calcareous  spar.  Higher  still  in  the  formation, 
or,  indeed,  in  its  uppermost  subdivision,  some  of  the  beds  are  more 
or  less  bituminous,  which  they  indicate  by  their  feted  smell,  some 
are  decidedly  argillaceous,  manifesting  a close  approach  to  the  im- 
mediately overlying  slates  of  formation  III,  and  others  are  character- 
ised by  a profusion  of  fossil  shells  and  other  marine  remains. 
These  are  the  fossiliferous  bands  of  formation  II,  at  least  in  this 
region  of  the  State. 

The  upper  layers  approaching  to  the  slaty  rocks  of  the  next  over- 
lying  formation.  III,  contain  a large  amount  of  argillaceous  matter. 
A little  higher  in  the  stratum,  these  beds  alternate  with  numerous 
dark  blue  or  almost  black  bands  of  calcareous  slate,  having  a remote 
analogy  in  their  appearance  to  those  slates  which  lie  in  contact  with 
seams  of  coal  and  consequently  many  abortive  attempts  have  been 
made  to  discover  coal  in  these  rocks,  not  only  in  Nittany  valley,  but 
in  the  other  limestone  valleys  which  occur  to  the  south-east  and  even 
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in  many  places  in  the  great  Kittatinny  valley  where  these  rocks  are 
largely  developed. 

The  soil  derived  from  these  dark  calcareous  slates  which  occur 
among  the  alternating  bands  interposed  between  the  main  masses  of 
formation  II  and  formation  III,  is  deservedly  esteemed  to  be  among 
the  most  fertile  in  the  State,  being  admirably  adapted  to  the  cultiva- 
tion of  wheat.  This  is  well  exemplified  m the  ptoductiveness  of 
some  of  the  farms  in  the  eastern  part  of  Penn’s  valley,  where  the  soil 
of  a considerable  tract  of  country  has  been  derived  from  the  source 
mentioned.  The  cause  of  its  productiveness  is  obvious  ; while  that 
from  the  slate  is  compmatively  unproductive,  owing  to  the  excess  of 
clay  which  it  gets  from  that  lock  and  to  its  almost  total  destitution  of 
lime,  and  on  the  other  hand,  while  that  w!iich  rests  upon  the  lime- 
stone, though  of  better  composition  and  texture  is  scarcely  more  im- 
pregnated with  calcareous  matter,  in  consequence,  probably,  of  the 
facility  with  which  the  lime  has  been  removed  by  the  percolation  of  | 
water  through  its  open  materials,  the  soil  of  these  intermediate  strata 
which  have  a sufficiency  of  lime  in  their  composition,  would  appear 
to  be  perpetually  replenished  with  this  valuable  ingredient  from  theffl 
facility  with  which  the  soft  rock  moulders  down  after  ploughing  and* 
crumbles  into  mellow  earth  by  the  action  of  the  atmosphere.  W 

Formation  III,  which  is  a mass  of  fissile  slate  of  various  colors  if 
from  light  yellow  and  grey  to  dark  blue  and  dingy  olive,  exist.'-  as  a ’ 
stratum  of  several  hundred  feet  thickness,  ranging  in  a belt  along  both 
the  south-eastern  and  north- western  margins  of  the  Nittany  valley, 
and  extending  commonly  up  the  flank  of  each  of  the  bounding  moun- 
tains from  a little  outside  of  the  base  to  within  about  one  third  of  the 
total  height  from  the  summit.  The  lower  layers,  contiguous  to  the  , 
underlying  limestone,  are  those  which  are  most  apt  to  be  calcareous 
and  to  contain  fossils,  though  these  distinctive  features  belong  also 
to  some  of  the  higher  beds.  In  IS ippenose  valley  some  parts  of  this 
rock  are  highly  fossiliferous,  and  the  same  remark  will  apply  to  the 
upper  beds  of  the  underlying  limestone  seen  in  that  singular  valley. 

The  strata  of  Nittany  valley  have  been  dislocated  to  an  extent  not 
witnessed  in  the  anticlinal  valleys  which  lie  more  to  the  south-east. 
But  the  disturbances  prevail  almost  wholly  along  the  north-western 
side  of  the  valley,  especially  close  to  the  foot  of  the  Bald  Eagle 
mountain.  ’I’lie  irregularities  in  the  dip  of  the  rocks  are  traceable 
from  Millhall,  to  nine  or  ten  miles  south-west  of  Bellefonte,  and  by 
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observations  marie  during  a former  season,  I am  led  to  think  that 
they  continue  the  whole  way  to  the  Liitle  Juniata.  The  inclination 
of  the  strata  to  the  south-east  of  the  main  central  anticlinal  a.vis  is 
never  steep,  rarely  exceeding  thirty  degrees 

Though  a great  number  of  excavations  for  iron  ore  were  visited  in 
Nittany  valley,  many  of  which  are  highly  interesting  from  the  rich- 
ness of  the  ore,  and  the  prodigality  in  which  the  mineral  is  supplied, 
and  from  the  curious  features,  seen  sometimes  in  the  deposiies  in 
their  connexion  with  the  underlying  limestone  strata,  yet  no  satisfac- 
tory explanation  has  been  arrived  at  concerning  the  origin  of  the  ore, 
nor  any  general  practical  rule  discovered,  calculated  to  conduct  us 
with  a desirable  degree  of  certainty,  in  our  search  after  large  depos- 
ites  of  the  mineral.  Some  light  has,  however,  been  gained  fiom  other 
quarters  of  the  State,  through  observations  made  upon  the  same  for- 
mation. If  these  should  be  corroborated  by  future  researches,  some 
pirt  of  the  obscurity  which  rests  upon  this  difficult,  but  important 
subject,  may  perhaps  be  removed.  For  the  present,  I deem  it  pre- 
mature, until  the  chemical  examinations  connected  with  the  survey 
shall  have  been  more  advanced,  to  enter  into  the  complicated  enqui- 
ries arising  out  of  the  scientific  investigation  of  our  ores  of  iron. 

FORMATION  IV,  AS  IT  OCCURS  IN  BALD  EAGLE  AND  NITTANY 

MOUNTAINS. 

The  Bald  Eagle  mountain,  the  boundary  on  the  north-west  of  the 
three  valleys  of  elevation,  Nittany,  Nippenose  and  Musquito  valleys, 
consists  of  the  sandstone  rocks  which  constitute  formation  IV,  up  til- 
ted towards  the  north-west,  generally  at  a high  inclination  from  the 
anticlinal  axis,  which  traverses  those  three  valleys  in  a longitudinal 
direction.  From  its  eastern  termination  at  the  Susquehanna,  near 
Muncy,  the  outline  of  its  summit  is  remarkably  level  and  regular, 
until  we  reach  the  eastern  end  of  Nittany  valley,  where  the  profile 
of  the  ridge  becomes  rather  more  undulating,  its  line  of  direction  less 
straight,  and  its  height  somewhat  diminished,  all  natural  results  of 
the  disturbances  near  its  south-eastern  base  in  Nittany  valley.  Be- 
tween Musquito  valley  and  the  ending  of  the  mountain  at  the  river, 
it  is  a single  ridge  with  a finely  rounded  summit  and  contains  the 
anticlinal  axis  running  centrally  through  it.  But  westward  from  that 
point  its  strata  dip  in  but  one  direction,  or  towards  the  north-west, 
and  it  exhibits  throughout  its  whole  length,  two  distinct  parallel 
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ridges  with  a considerable  depression  between  them.  These  two 
summits  are  usually  not  more  than  a fourth  of  a mile  apart,  and 
possess  about  the  same  elevation,  though  not  unfrequently  the  nor- 
thern ridge  rises  above  the  other,  attaining  a height  neatly  as  great 
as  that  of  any  of  the  other  mountains  in  the  region. 

By  adverting  to  the  nature  of  the  rocks  composing  formation  IV, 
we  lind  a ready  explanation  of  all  the  features  of  Bald  Eagle  mountain, 
applicable,  not  to  this  ridge  alone,  but  to  all  the  higii  ranges  in  the 
district  which  consist  of  this  stratum.  The  formation  embraces 
three  distinct  sets  of  beds  ; the  uppermost  and  lowermost  being  mas- 
sive sandstones,  while  the  middle  member  is  composed  of  soft  argil- 
laceous red  sandstones  and  red  slates.  The  lowest  of  these  divi- 
sions is  generally  a grey  sandstone,  sometimes  greyish  or  white  and 
occasionally  bluish,  and  in  some  ridges  includes  beds  which  are 
green  in  color  and  very  tough.  All  these  varieties  are  very  hard, 
though  the  weathered  fragments  do  not  show  such  sharp  edges  as 
those  belonging  to  the  upper  division  of  this  formation.  Among 
these  grey  sandstones  we  find  fossil  remains  of  the  Zoophytes,  the 
class  containing  the  corals,  wdiile  in  no  instance  have  we  met  with 
these  in  the  upper  division.  These  lower  strata  of  formation  IV, 
compose  the  south-eastern  ridge  of  Bald  Eagle  mountain,  and  extend- 
ing our  remarks  to  the  other  mountains,  they  belong  in  general  to 
that  ridge  which  is  immediately  adjacent  to  the  limestone  valley,  or 
in  other  words  to  the  anticlinal  axis.  The  sandstone  beds  grow  less 
compact  as  we  approach  the  middle  part  of  the  formation,  and  ac- 
quire a more  greenish  hue  and  become  speckled  w th  brown  oxide  of 
iron.  The  central  divisiqn  of  the  mass  consists,  as  already  mention- 
ed, of  soft  red  argillaceous  sandstones  which  are  similarly  speckled 
and  interstratified  with  red  slate.  The  upper  member  of  the  forma- 
tion is  a hard  white  and  grey  sandstone  of  even  texture  and  often  of 
extreme  purity,  easily  distinguishable,  if  not  recognized  by  its  rela- 
tive position  to  the  other  strata,  by  the  frequent  occurrence  on  its  sur- 
face of  a class  of  singular  impressions  formed  by  a marine  vegeta- 
tion called  fucoides. 

It  is  to  the  unequal  destructibility  of  these  three  belts  of  rock, 
under  the  violent  wearing  action  of  a flood  of  waters  which  has 
rushed  over  their  upraised  edges,  that  we  are  to  attribute  the  double 
ridge  and  the  included  valley  on  the  top  of  the  Bald  Eagle  mountain. 
The  comparatively  soft  middle  stiatum,  has  been  there  scooped  to  a 
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considerable  depth  below  the  more  resisting  sandstones  which  lie  on 
either  side  of  it. 

In  consequence  of  the  triple  character  of  formation  IV,  we  inva- 
riably tind  tlie  mountains  that  are  composed  of  it,  to  consist  of  two 
ridges  wlien  the  strata  dip  in  the  same  direction,  or  when  they  con- 
tain no  axis,  either  anticlinal  or  synclinal.  But  whenever  an  anticlinal 
axis  upheaves  these  rocks,  exposing  the  lower  sandstone,  then  the 
mountain  contains  three  ridges,  the  axis  of  elevation  being  in  the 
middle  of  the  central  one.  And  when,  on  the  other  hand,  a synclinal 
axis  or  trough-like  dip  of  the  strata  extends  through  the  middle  of  a 
mountain,  consisting  of  formation  IV,  it  then  contains  four  separate 
ridges,  the  two  outer  ones  caused  by  the  sandstone  of  the  lower  di- 
vision, the  two  inner  ones  by  the  upper  sandstone  member  of  the  same 
formation.  Guided  by  these  facts,  which  are  the  necessary  results  of 
Geological  causes,  we  trace  in  the  perplexing  intricacies  of  the  geog- 
raphy of  the  mountain  chain,  which  pas.ses  through  the  counties  that 
lie  between  Maryland  and  the  Susquehanna  river,  the  most  beautiful 
symmetry  in  the  structure  and  connections  of  all  the  ridges.  Were 
geographers,  while  mapping  our  mountain  region,  to  make  them- 
selves familiar  with  the  dependence  of  the  configuration  of  the  region 
upon  its  Geological  structure,  they  would  discover  that  the  unerring 
rules  of  the  science  constitute  their  surest,  or  often  their  only  clue,  to 
those  features  of  topography  which  it  is  their  business  to  depict. — 
The  confusion  and  distortion,  so  conspicuous  in  our  present  maps, 
would  give  place  to  features  of  curious  and  pleasing  regularity,  and 
to  accuracy  of  delineation  nowhere  to  be  seen,  while  in  the  details, 
the  benefits  conferred  by  maps  on  the  traveller,  the  engineer  and  the 
miner  would  be  tenfold  enhanced.  By  adhering  to  the  views  above 
presented,  we  have  been  enabled  to  reduce  to  order  nearly  every  part 
of  the  seemingly  complicated  topography  of  the  mountain  ranges, 
which  embrace  the  Bald  Eagle,  Nittany,  White  Deer,  Brush  and 
Seven  mountains,  and  their  subdivisions,  and  to  trace  the  existence 
or  absence  of  particular  mineral  beds  suspeited  to  occur  in  these  wild 
regions.  We  have  thus  succeeded  also  in  collecting  some  valuable 
materials  designed  to  correct  the  present  map  of  the  State,  or  to  con- 
tribute towards  the  construction  of  a better  one. 

Omitting  a description  of  the  curious  Geological  and  Topographi- 
cal  structure  of  the  Nittany  mountain  and  its  branches,  whicli  would 
require  the  assistance  of  maps  and  profile  sections  of  the  district,  not 
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suited  to  the  plan  of  the  present  report,  I shall  proceed  to  mention  in 
few  terms,  some  of  the  other  parts  of  the  region,  and  to  trace  those 
axes  of  elevation  which  have  imparted  to  each  tract,  its  particular 
Geological  structure  and  mineral  resources. 

The  anticlinal  axis  of  Nittany  valley,  prolonged  as  before  men- 
tioned, to  the  eastward,  has  elevated  the  limestone  rocks  composing 
formation  II,  to  the  surface  in  Nippenose  valley,  causing  the  strata 
to  dip  at  a gentle  angle  each  way  from  this  line,  which  runs  nearly 
along  the  centre  of  the  valley.  This  valley  is  remarkable  for  its 
regular  oval  form,  being  an  ellipse  of  about  ten  miles  in  length  and 
four  in  its  greatest  breadth,  and  for  the  height  and  steepness  of  the 
rim  of  mountains  which  encompass  it.  The  only  avenue  to  it, 
without  crossing  a high  zone  of  mountain  land,  is  by  a deep  notch 
in  the  Bald  Eagle  mountain,  nearly  opposite  Jersey  Shore.  The 
base  of  this  notch  is  on  a level  with  the  surface  of  the  valley,  and 
hence  through  it,  all  the  waters  which  enter  the  valley  find  their  exit 
into  the  Susquehanna  river.  It  is  a remarkable  feature  about  the 
drainage  of  the  valley,  that  the  numerous  streams  which  descend 
into  it  from  the  surrounding  mountains,  all  disappear  through  the 
funnel-shaped  depressions  called  sink-holes,  which  abound  over  the 
surface  of  the  limestone  stratum  of  this  valley,  and  what  is  not  a 
little  curious,  the  whole  united  body  of  these  waters  gushes  forth  to 
the  surface  again  in  a bold  stream,  passing  through  the  mountain 
notch  or  gap,  to  which  allusion  has  been  made.  A quarry  of  marble 
was  opened  and  wrought  with  some  spirit  in  this  valley  by  Mr.  Law- 
rence Wells.  It  is  near  John  Bixler’s  tavern,  three  and  a half  miles 
from  Uhodarmel’s.  The  marble  is  a compact,  dark,  blue  limestone, 
variegated  by  thin  veins  and  specks  of  yellow  crystalline  carbonate 
of  lime,  or  occasionally  of  white  calcareous  spar.  The  quarry  has 
since  been  neglected.  Layers,  yielding  similar  marble,  may  be  found 
near  the  centre  of  the  valley  east  and  west  of  this  point. 

Though  minute  attention  was  directed  to  the  discovery  of  iron 
ore  in  this  valley,  the  search  has  been  to  a great  degree  unavailing. 
Two  circumstances  discourage  the  hope  of  readily  finding  ore  in  any 
considerable  quantity:  first,  the  small  depth  beneath  the  surface  at 
which  we  find  the  limestone  rock;  secondly,  the  absence  of  that 
bright  yellow  stain  in  the  soil,  which  is  so  good  an  index  of  ore  in 
Nittany  valley.  The  soil  here  is  generally  dark  brown  or  reddish. 
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The  next  limestone  valley  of  the  district  is  Sugar  valley,  formed 
by  an  anticlinal  axis  which  has  uplifted  to  the  surface,  the  limestone 
rocks  of  formation  II,  between  two  of  the  branches  of  the  Nittany 
mountain,  a few  miles  east  of  the  Bellefonte  turnpike,  and  which 
passes  along  the  centre  of  Sugar  valley  to  its  termination,  and  thence 
through  the  middle  of  White  Deer  mountain  to  its  end,  where  the 
axis,  leaving  the  ridge,  passes  out  into  the  plain  occupied  by  the 
higher  formations  of  the  series  east  of  the  river.  In  Sugar  valley, 
the  strata  on  the  northern  side  of  the  axis  have  a steeper  dip  towards 
the  north  than  those  on  its  southern  side  have  towards  the  south. 

Our  researches  for  ore  in  Sugar  valley  have  not  been  completed, 
having  been  interrupted  by  the  snows  at  the  close  of  the  season.  A 
furnace  for  smelting  iron  was  erected  some  years  ago,  about  five  miles 
to  the  east  of  Kleckner’s  tavern,  but  though  the  iron  manufactured 
was  pronounced  to  be  of  a superior  quality,  the  supply  of  ore  was 
insufficient  to  sustain  the  furnace.  Of  a number  of  excavations  for 
ore  which  were  visited,  nearly  every  one  seems  to  have  been  arrested 
at  the  depth  of  ten  or  twelve  feet,  by  the  underlying  solid  rock.  This 
and  other  facts  would  appear  to  indicate  a probability,  that  no  exten- 
sive deposites  of  ore  will  be  readily  found  in  this  valley,  though  fur- 
ther explorations  are  necessary  to  establish  such  an  opinion.  Sugar  * 
valley  has  an  average  breadth  of  nearly  two  miles,  and  is  sixteen 
miles  in  length,  the  limestone  which  every  where  underlies  it,  being 
traceable  to  a point  nearly  seven  miles  east  of  Kleckner’s.  Between 
Sugar  and  Brush  valleys,  there  are  three  distinct  ridges,  the  middle 
and  highest  containing  a synclinal  axis  in  the  upper  member  of  for- 
mation IV.  Towards  the  eastern  end  of  Sugar  valley,  the  topogra- 
phy of  the  mountain  bounding  it  on  the  south,  becomes  more  com- 
plicated. 

The  anticlinal  axis,  next  south  of  that  of  Sugar  valley,  lies  in  a 
ridge  called  Nittany  mountain,  from  the  eastern  end  of  which  it  is 
traceable  to  the  Susquehanna,  which  it  crosses  about  three  miles  above 
the  town  of  Milton.  A much  longer  and  more  important  anticlinal 
axis,  which  has  elevated  a beautiful  and  fertile  belt  of  limestone, 
passes  one  mile  north  of  Boalsburg,  in  Penn’s  valley,  and  extends 
along  Brush  valley,  pursuing  the  northern  side,  generally  within  half 
a mile  of  the  base  of  Nittany  mountain.  It  upheaves  the  strata  of 
formation  II,  which  dip  at  a moderate  angle,  rarely  exceeding  twenty 
degrees.  Running  eastward,  this  line  of  elevation  enters  the  middle 
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of  Buffalo  mountain,  which  it  traverses  to  its  termination.  It  after- 
wards emerges  into  Buffalo  valley,  where  it  inclines  the  red  shale 
rocks  of  formation  V,  and  runs  to  the  Susquehanna  near  New  Co- 
lumbia. Brush  valley  varies  between  one  and  two  miles  in  width, 
is  remarkably  level,  owing  probably  to  the  gentleness  in  the  dip  of 
its  strata,  and  is  one  of  the  most  beautiful  in  the  district.  In  conse- 
quence, probably,  of  the  same  cavernous  character  in  the  limestone, 
which  exists  to  so  great  an  extent  in  Nipponese  valley,  there  is  little 
or  no  water  to  be  procured  below  the  soil,  in  marry  parts  of  this  val- 
ley, by  wells,  and  the  inhabitants  have  been  constrained  to  conduct  it 
to  their  dwellings  in  pipes  from  the  adjacent  mountains.  Brush 
mountain,  consisting  of  all  the  three  divisions  of  formation  IV,  is 
composed  of  three  ridges,  in  consequence  of  a synclinal  axis  passing 
along  its  centre.  This  trough  in  the  dip  of  the  rocks,  continues  east- 
ward into  Buffalo  valley,  and  extends  westward  into  one  of  the 
Seven  mountains  at  Boalsburg,  passing  a fourth  of  a mile  north  of 
Old  Fort. 

In  Penn’s  valley,  we  can  trace  one  anticlinal  axis  running  between 
Egg  hill  and  Brush  mountairr,  and  a second  lying  further  south  be- 
tween Egg  hill  and  the  Seven  mountains.  The  more  northern  of 
these  lines  of  elevation,  may  be  found  about  a fourth  of  a mile  from 
the  foot  of  Brush  mountain,  near  Millheim,  and  can  be  followed  thence 
to  where  it  passes  about  one  mile  south  of  the  Old  Fort,  and  onward 
until  it  enters  the  middle  of  a high  knob  of  the  mountain  ending  at 
Boalsburg,  being  there  but  a short  distance  south  of  the  synclinal 
axis  that  extends  from  the  middle  of  Brush  mountain.  Towards 
the  east,  it  has  produced  the  valley  in  which  Pine  creek  flows,  and 
which  lies  betvveen  the  Short  mountain  and  Brush  mountain,  form- 
ing a northern  branch  to  Penn’s  valley.  From  the  end  of  this  nar- 
row valley,  its  course  is  through  the  ridge  which  terminates  at  the 
gap  or  entrance  into  the  Brush  valley  narrows,  whence  it  probably 
extends  to  the  Susquehanna,  crossing  a quarter  of  a mile  below  Mil- 
ton  bridge. 

The  Short  mountain  is  composed  of  three  ridges,  being  a moun- 
tain of  synclinal  structure.  This  trough  is  continued  under  Egg 
hill,  and  thence  into  a ridge  which  rises  from  the  valley  about  five 
miles  east  of  Boalsburg. 

Following  the  anticlinal  axis  of  George’s  valley,  eastward,  we 
trace  it  into  Penn’s  valley  narrows,  between  the  Short  and  Seven 
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mountains,  and  thence  into  a mountain  which  ends  nearly  three 
miles  eastward  of  Hartleton.  Westward,  this  line  of  elevation  in 
the  strata  passes  into  what  is  called  the  Loop,  and  thence  directly 
through  the  Bear  meadows,  and  out  into  Stone  valley. 

Notwithstanding  the  seeming  complexity  in  the  geological  struc- 
ture and  topography  of  the  Seven  mountains,  this  range  is  extremely 
simple.  Crossing  it,  for  instance,  on  the  Lewistown  and  Bellefonte 
turnpike,  we  discover  the  following  features  in  the  dipping  of  the 
strata,  which  belong  to  the  three  sub-divisions  of  formation  IV. — 
After  leaving  Penn’s  valley,  the  dips  are  first  south,  then  north,  show- 
ing a synclinal  axis,  and  further  still  we  meet  a second  change  to  a 
north  inclination,  giving  proof  of  another  synclinal  axis.  Passing 
over  these  last  north  dips,  we  reach  the  bold  anticlinal  axes,  which 
have  brought  up  to  the  surface  the  limestone  strata  of  formation  II,  in 
Kishacoquiilas  valley.  The  trough  or  synclinal  axis,  first  met  with 
south  of  Penn’s  valley  on  entering  the  Seven  mountains,  passes  into 
Buflalo  valley  north  of  Paddy’s  mountain.  This  mountain  contains 
an  anticlinal  axis,  the  same  which  forms  the  middle  ridge  of  the 
Seven  mountains.  The  southern  synclinal  axis  or  trough  in  the 
Seven  mountains  may  be  traced  through  Buffalo  valley,  along  the 
middle  of  Limestone  ridge,  to  the  Susquehanna,  nearly  three  miles 
south  of  Lewisburg,  whence  it  may  be  prolonged  immediately  to  the 
south  of  the  anticlinal  axis  of  Montour’s  ridge,  though  it  probably 
dies  out  at  the  river.  The  axis  of  elevation  just  mentioned,  after 
leaving  Montour's  ridge,  continues  westward  in  Buffalo  valley,  and 
dies  out  between  Paddy’s  and  Jack’s  mountains. 

Kishacoquiilas  valley,  a limestone  valley  of  great  beauty,  and  in- 
teresting for  the  abundance  and  purity  of  its  iron  ores,  contains  prob- 
ably three  anticlinal  axes,  though  only  two  are  traceable  beyond  it, 
north-eastwardly  into  Buffalo  valley.  One  of  these  axes  of  eleva- 
tion passes  between  the  Seven  mountains  and  the  northern  knob,  which 
closes  the  valley  towards  the  north  east.  This  knob  contains  a syn- 
clinal axis  or  trough  in  formation  IV,  and  includes  near  its  end  three 
ridges,  and  further  eastward  four,  by  the  forking  of  the  middle  lidge, 
which  consists  of  the  upper  or  white  sandstone  member  of  formation 
IV.  The  most  northern  of  the  two  inner  lidges,  after  running  some 
distance,  is  joined  by  a similar  ridge  from  the  southern  part  of  the 
Seven  mountains,  and  the  two  closing  into  one  mountain,  form  the 
While  mountain  with  an  axis  of  anticlinal  structure.  Its  axis  is  pro- 
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ioiiged  through  Buffalo  valley,  where  it  may  be  traced  along  Penn’s 
creek,  and  further  still  into  Longstown  ridge.  The  point  at  which 
it  is  finally  exhausted,  or,  what  is  the  same  thing,  where  the  uptilted 
strata  finally  flatten  down  or  change  their  dip,  is  not  yet  exactly 
known.  The  anticlinal  axis  which  extends  along-  the  south-east  side 
of  Kishacoquillas  valley,  passes  eastward  between  another  knob  at 
the  head  of  the  valley  and  Jack’s  mountain.  The  upper  strata  of 
these  two  close  together  over  this  line  of  elevation,  which  thence 
runs  through  the  centre  of  Jack’s  mountain.  This  ridge  has,  theie- 
fore,  a simple  anticlinal  structure  from  hence  to  its  termination,  two 
and  a half  miles  west  of  New  Berlin.  At  this  point  of  the  mountain 
it  has  gently  elevated  the  shaly  strata  of  formation  V,  affording  us  an 
opportunity  for  finding  the  fossiliferous  iron  ore,  not  only  around  the 
end  of  Jack’s  mountain,  but  along  both  the  northern  and  southern 
flanks  of  the  ridge,  should  it  exist  here  in  any  conspicuous  quantity. 

Having  endeavored  in  the  foregoing  account  of  the  Geological  struc- 
ture of  the  parts  of  Union,  Lycoming  and  Centre  counties  explored 
during  the  past  season,  to  convey,  as  far  as  my  present  limits  allow, 
some  conception  of  the  mode  in  which  the  formations  in  this  quarter 
of  the  State  are  distributed,  I shall  conclude  what  I have  to  say  on 
the  third  Geological  district,  by  describing,  as  briefly  as  possible,  the 
several  belts  of  formation  V,  in  its  range  between  the  Susquehanna 
river  and  the  Maryland  state  line.  I am  induced  to  do  this  from  a 
persuasion  of  the  great  importance  to  our  iron  manufacture  in  these 
counties,  of  the  fossilifeious  iron  ore  which  occurs  only  in  this  fifth 
formation.  I wish  also  to  place  on  record  at  this  time,  some  informa- 
tion respecting  the  range  of  the  ore,  in  the  hope  that  it  may  prove 
useful  in  directing  the  researches  of  the  proprietors  of  furnaces,  and 
others  interested  in  the  discovery  of  the  mineral.  The  detailed  and 
systematic  examination  undertaken  for  this  highly  valued  species  of 
iron  ore,  consumed  a considerable  portion  of  our  season  in  Bufialo 
and  White  Deer  Hole  valleys,  and  the  valley  of  the  West  Branch  and 
Bald  Eagle  creek  from  Muncy  to  Bellefonte.  Hereafter,  it  will  be 
extended  to  every  belt  of  the  red  and  variegated  shales  which  offer 
any  reasonable  indication  of  containing  the  fossiliferous  ore.  It  may 
be  expedient,  in  the  mean  while,  to  state  results  of  various  reconnois- 
sances  in  parts  of  the  district  not  yet  accurately  surveyed,  by  which 
the  wide  distribution  of  the  ore  has  been  established,  and  the  direc- 
tions in  which  it  ranges  at  least  approximately  ascertained. 
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Before  tracing  the  course  of  formation  V,  it  may  be  useful  to  call 
attention  to  the  part  of  the  stratum,  in  which  the  fossihferous  ore 
occurs,  referring  for  more  minute  details  to  my  second  annual  report 
The  whole  stratum,  consisting  of  red  and  variegated  shales  and  red 
sandstone,  is  susceptible  of  a natural  sub-division  into  three  members. 
The  lowest  of  these  is  a dense  and  heavy  sandstone  of  a dark  brown 
color,  having  a decided  tendency  in  its  fragments  to  assume  a square 
or  cubical  form.  The  middle  division  is  made  up  of  layers  of  shale 
or  soft  slate  of  various  tints,  the  more  usual  colors  being  dull  olive, 
bluish  grey,  yellow  or  buff,  and  dingy  brown.  Some  of  these  layers, 
especially  the  olive  colored  ones,  are  often  covered  with  the  impres- 
sions of  shells  and  other  fossils.  In  this  part  of  the  stratum,  those 
are  also  occasional  thin  bands  of  limestone,  generally  highly 
fossihferous  layers,  that  the  bands  of  fossihferous  iron  ore  occur  in, 
whenever  they  are  present.  The  upper  sub  division  of  the  stratum, 
is  a rather  thick  mass  of  red  or  rather  brown  shale,  of  very  crumbly 
texture  and  uniform  aspect. 

Upon  formation  V,  the  next  in  the  order  of  stratification,  is  the 
blue  fossihferous  limestone  stiatum,  formation  VI,  of  the  series. 

In  consequence  of  formation  V reposing  on  the  great  sandstone 
mass,  formation  IV,  its  lower  and  middle  beds  will  be  found  to  be 
almost  invariably  upon  the  flank,  or  at  the  base  of  the  high  moun- 
tain ridges,  consisting  of  the  latter  stratum.  This  will  always  be  the 
case,  when  the  inclination  of  the  rocks  is  considerable.  In  those  in- 
stances where  all  the  strata  of  the  mountain  dip,  in  one  direction,  for 
example  in  Bald  Eagle  mountain,  the  ore  bearing  stratum  or  forma- 
tion V,  will  be  found  only  on  one  side  of  the  ridge,  namely  : the  side 
remotest  from  the  anticlinal  axis,  which  has  produced  the  elevation 
of  the  mountain,  which  being  here  the  Bald  Eagle  mountain,  the 
axis  is  that  of  the  Nittany  valley.  But  in  other  eases,  where  an 
anticlinal  axis  passes  along  the  summit  of  the  ridge,  composed  of  for- 
mation IV,  or  in  other  words,  where  the  rocks  dip  in  both  directions 
from  the  middle  of  the  mountain,  then  there  occur  two  belts  of  the 
ore,  or  at  least  of  the  stratum  in  which  it  alone  exists.  Such  is  the 
structure  of  Montour’s  ridge,  in  Columbia  county,  where  a distinct 
band  of  the  ore  occurs  along  each  flank,  running  for  a distance  of 
many  miles.  A.  similar  conformation  prevails  in  Wills’  mountain,  in 
Bedford  ; Jack's  mountain,  in  Huntingdon ; Shade  mountain,  in  Mif- 
flin and  Union ; and  Tuscarora  mountain,  in  Perry  county.  The 
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presence  of  the  ore  is  indicated  along  nearly  all  of  these  ridges,  but 
too  little  has  hitherto  been  done  in  the  way  of  a systematic  explora- 
tion, to  authorize  my  entering  here  into  any  further  particulars,  than 
to  trace  out  the  course  of  the  formation  which  should  contain  the 
ore. 

Commencing  with  its  most  north-westerly  belt  in  the  district,  and 
indeed  in  the  State,  we  can  trace  formation  V from  the  eastern  end 
of  Bald  Eagle  mountain,  along  the  north-west  side  of  that  ridge,  at  the 
base  and  upon  the  flank  of  which  it  reposes  throughout  its  entire 
course,  to  its  south-western  termination  near  Hnllidaysbiirg.  In  all 
this  distance,  the  dip  of  the  stratum,  with  a very  few  local  irregulari- 
ties, is  towards  the  norih-west,  with  various  degrees  of  steepness. 
Here  passing  round  the  point  of  the  mountain,  the  formation  spreads 
out  as  far  as  that  town,  when  the  fossiliferous  ore  is  sometimes  met 
with  in  excavations,  but  its  want  of  thickness,  and  the  excess  of  cal- 
careous matter  which  its  numerous  fossils  give  it,  have  prevented  its 
becoming  an  object  of  economical  interest.  From  Ilollidaysburg,  the 
formation  containing  the  ore  having  doubled  round  the  end  of  the 
Bald  Eagle  mountain,  which  is  here  called  Brush  mountain,  ranges 
north-eastward  to  the  head  of  Canoe  valley,  at  the  junction  of  the 
true  Brush  mountain  with  Canoe  mountain.  In  this  portion  of  its 
course,  the  prevailing  dip  of  the  stratum  is  towards  the  south-east. 
From  the  head  of  Canoe  valley,  it  courses  to  the  south-west,  along 
the  north-west  base  of  the  Canoe  or  Lock  mountain,  running  into  the 
little  cove  of  Old  Town  run,  thence  north-westward  towards  Franks- 
town,  before  reaching  which  it  folds  round  the  end  of  Dunning’s 
mountain,  (here  called  Lock  mountain,)  and  pursues  from  this  point 
southward,  the  western  flank  of  that  mountain,  to  its  termination 
about  eight  miles  north  of  Bedford.  Folding  round  the  spur  which 
Dunning’s  mountain  here  throws  forward  to  the  south,  one  belt  of 
the  formation,  obeying  the  flexures  of  the  mountain,  sweeps  round 
the  margin  of  the  valley,  termed  the  Dutch  corner,  and  continues  its 
course  thence  along  the  western  base  of  Evitt’s  mountain,  (the  pro- 
longation of  Dunning’s  mountain,)  to  the  Maryland  State  line.  I’he 
other  belt  passes  on  towards  the  south-west,  or  if  interrupted,  it  is 
only  for  a short  distance,  and  encounters  the  northern  end  of  Wills’ 
mountain.  In  virtue  of  the  anticlinal  structure  of  that  ridge,  the  belt 
is  here  divided  into  two,  one  taking  the  eastern  base  of  the  mountain 
along  the  Cumberland  valley,  the  other  the  w’estern  base,  following 
the  valley  of  Wills’  creek.  Both  of  these  tracts  of  formation  V, 
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cross  the  Potomac  into  Virginia,  whence  they  are  prolonged  more 
than  one  hundred  miles  in  connexion  with  the  same  great  anticlinal 
axis.  From  information  derived  from  the  State  Geologist  of  Virginia, 
Professor  William  B.  Rogers,  the  same  valuable  fossiliferous  iron 
ore,  which  imparts  such  interest  to  this  formation  in  Pennsylvania, 
still  accompanies  the  stratum,  being  met  with  in  beds  from  six  to 
eighteen  inches  in  thickness,  and  of  very  pure  composition. 

As  an  evidence  of  the  probable  continuousness  of  the  ore  throughout 
the  long  tract  between  the  Susquehanna  and  the  Potomac  just  traced, 
it  is  proper  to  mention  that  a bed  of  sufficient  thickness  for  valuable 
purposes  occurs  in  Dutch  corner,  and  one  has  likewise  been  found 
near  Frankstown,  where  the  ore  is  used,  making  a very  excellent 
iron. 

Commencing  at  our  former  point  of  departure,  at  the  eastern  termi- 
nation of  Bald  Eagle  mountain,  on  the  Susquehanna,  we  may  trace 
the  formation  in  a very  irregular  and  winding  tract  south-east  of  that 
already  described.  This  belt  extends  from  the  river,  with  a south- 
eastern dip,  along  the  south  branch  of  the  Bald  Eagle  mountain,  to 
the  head  of  White  Deer  mountain.  Folding  back,  it  doubles  round 
the  end  of  this  mountain  axis  near  Watsonburg,  entering  Buffalo  val- 
ley, over  the  surface  of  which  it  expands  itself  as  previously  described. 
The  lower  beds  of  the  stratum  take  a winding  course  round  the  mar- 
gin of  the  valley,  running  up  a short  distance  into  the  valleys  which 
head  between  the  several  anticlinal  ridges  that  project  themselves 
forward  into  the  main  valley,  and  doubling  round  these,  where  they 
die  away  upon  the  plain.  Following  this  curving  course,  these  rocks 
reach  the  head  of  Buffalo  valley,  whence  we  may  trace  them  east- 
wardly  by  the  valley  of  Penn’s  creek,  with  a north  dip  resting  against 
the  base  of  Jack's  mountain.  Sweeping  round  the  eastern  end  of 
that  mountain,  they  assume  a change  in  their  dip  to  the  south,  con- 
forming to  the  axis  of  elevation  in  the  middle  of  that  ridge.  The 
belt  next  runs  south-westward  along  the  south-eastern  foot  of  Jack’s 
mountain,  obeying  the  gradual  flexure  of  the  ridge  until  it  reaches 
its  souihern  extremity  in  Huntingdon  county.  This  mountain  con- 
taining an  anticlinal  axis  at  its  south-western  end,  as  it  does  at  its  other 
extremity  in  Union  county,  the  overlying  stratum,  formation  V,  man- 
tles round  the  terminating  knob,  as  it  must  round  that  of  every  simi- 
lar anticlinal  ridge,  composed  of  formation  IV,  and  taking  an  altered 
dip  to  the  north-west,  it  follows  the  western  flank  of  the  mountain,  and 
its  continuation.  Stone  mountain,  to  the  head  of  Stone  valley.  The 
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border  of  this  valley  being  diversified  towards  its  upper  end,  by  seve- 
ral mountain  knobs  protruding  themselves  into  it  from  the  north-east, 
these  short  and  rapidly  subsiding  ridges,  as  we  have  already  beheld  in 
a strictly  analogous  case  in  Huffalo  valley,  deflect  the  course  of  the 
formation  which  runs  invariably  along  their  base,  and  give  it  a rather 
winding  course,  causing  it  to  fold  round  their  points  and  to  re-enter 
between  them,  until  we  reach  the  south-eastern  base  of  Tussey’s 
mountain.  Resting  against  that  flank  of  this  bold  ridge,  with  a 
rather  gentle  south-eastern  dip,  we  may  trace  the  formation  west- 
ward to  the  Little  Juniata,  where  it  is  finely  exposed,  and  follow  it 
thence  along  the  eastern  base  of  the  same  mountain,  through  Hartslog 
and  Woodcock  valleys,  and  the  same  regular  line  of  valleys  prolonged 
to  Maryland. 

In  several  parts  of  this  long  and  crooked  belt,  the  fossiliferous  iron 
ore  has  been  already  met  with  in  bands  having  a thickness  and  a pu- 
rity of  composition,  such  as  to  awaken  cheering  anticipations  con- 
cerning the  general  productiveness  of  the  formation  in  regard  to  ore. 
Thus  it  has  been  found  near  Drake’s  ferry  at  the  base  of  Jack’s  moun- 
tain on  the  Juniata,  where  it  displays  uncommon  purity,  and  it  has 
been  rather  extensively  developed  in  Woodcock  valley,  in  three  par- 
allel and  contiguous  beds,  when,  by  the  enterprise  and  knowledge  of 
George  Thompson,  Esq,  it  was  applied  several  years  ago  in  making 
iron,  and  is  much  used  in  some  of  the  neighboring  furnaces. 

Another  long  and  narrow  tract  of  formation  V,  lying  to  the  south- 
east of  tire  former,  commences  at  the  Susquehanna  at  Selinsgrove. 
Extending  thence  towards  the  south-west,  its  lower  beds  gradually 
rise  as  we  advance,  in  consequence  of  an  anticlinal  axis  which  we  can 
follow  into  the  end  of  Shade  mountain.  At  this  point  the  belt  of  for- 
mation V divides  one  branch  with  a north-west  dip,  keeping  the  north- 
western foot  of  that  mountain,  to  Lewislown,  where,  after  doubling 
round  the  end  of  the  mountain,  and  entering  the  long  narrows  of  the 
Juniata,  it  resumes  its  south-westerly  direction  along  the  flank  and 
base  of  the  mountain,  which  here  takes  the  appellation  of  the  Blue 
Ridge.  Passing  a few  miles  beyond  the  southern  termination  of  this 
ridge,  nearly  to  Shirleysburg,  it  is  again  deflected  somewhat  to  the 
east ; for  the  strata  suddenly,  as  in  all  cases  when  opposite  the  end  of 
a mountain  of  anticlinal  structure,  change  their  course  and  run  north- 
eastward some  distance  into  Sugar  valley,  theii  dip  here  being  to  the 
south-east.  In  that  valley  the  formations  lie  in  a synclinal  trough, 
resting  between  the  Blue  Ridge  and  Black  Log  mountain,  along  the 
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western  base  of  which  last,  the  strata  stretch  forward  once  more  to- 
wards the  south,  with  a western  dip  as  far  as  the  southern  termina- 
tion of  the  mountain.  At  this  point,  when  the  dying  out  of  the  an- 
ticlinal axis,  wliich  has  brought  up  the  limestone,  formation  II,  in 
Black  Log  valley,  has  brought  together  the  Black  Log  and  Shade 
mountains,  the  ore-bearing  stratum,  formation  V,  folds  as  usual  round 
the  end  of  the  knob,  and  taking  a north-eastward  course,  ranges  along 
the  base  of  the  Shade  mountain,  to  where  it  ends  at  Licking  creek. 
Folding  in  an  anticlinal  axis  over  the  point  of  this  ridge,  it  changes, 
of  course,  its  previous  south-east  dip  to  a north-western  one,  and  as- 
cends the  valley  of  Licking  Creek  for  a few  miles  in  the  form  of  a 
synclinal  trough,  where  it  pursues  its  former  direction,  dipping  once 
more  to  the  south-east  and  conforming  in  its  course  to  the  south- 
eastern base  of  the  northern  Shade  mountain,  until  it  leads  us  east- 
ward beyond  the  end  of  this  mountain,  to  our  original  point  of  de- 
parture at  Selinsgrove. 

In  many  parts  of  its  course,  this  double  belt  of  formation  V gives 
indications  of  containing  the  ore,  in  bands  of  sufficient  magnitude, 
to  inspire  the  hope  that  a minute  and  systematic  survey  of  the  stra- 
tum, may  disclose  it  in  valuable  qualities.  At  the  eastern  termina- 
tion of  the  Long  narrows  of  the  Juniata,  where  the  beds  of  this  rock 
rests  at  a high  inclination  against  the  foot  of  the  Shade  mountain,  a 
seam  of  the  fossiliferous  iron  ore  has  been  detected  of  a thickness 
and  quality,  nearly  if  not  quite  adequate  to  render  it  highly  useful. 

The  beautiful  and  rather  fertile  little  oval  valley  in  the  southern  part 
of  Bedford  county,  near  Hancock,  called  Pigeon  cove,  is  based  upon 
formation  V,  being  encompassed  on  all  sides  by  a belt  of  hills,  con- 
taining the  fossiliferous  limestone,  formation  VI,  and  the  sandstone, 
formation  VII ; but  whether  the  rather  flat,  anticlinal  axis  which  has 
upraised  the  red  and  variegated  shales  of  formation  V,  has  also 
brought  up  to  the  surface,  that  part  of  the  formation  in  which  the 
fossiliferous  ore  ought  to  occur,  is  a point  demanding  further  research. 
The  axis  of  elevation  in  Pigeon  cove,  is  almost  precisely  in  the  pro- 
longation of  the  extensive  anticlinal  line,  which  upheaves  the  lime- 
stone, formation  II,  in  Black  Log  valley.  They  may  be  traced 
almost  continuously  into  each  other,  by  observing  the  dip  of  the 
strata.  The  next  important  range  of  formation  V,  extending  through 
our  district,  commences  at  the  west  side  of  the  Susquehanna,  nearly 
opposite  Georgetown,  and  runs  through  Pfouts’  valley,  to  where  it 
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divides  into  two  belts,  at  the  eastern  end  of  Tuscarora  mountain. 
Here  the  anticlinal  axis  of  that  ridge  has  protruded  the  rocks  of  for- 
mation IV,  which  form  the  mass  of  the  mountain.  After  separating 
at  this  point,  which  is  a few  miles  east  of  the  Juniata  river,  one  belt 
pursues  its  course  to  the  south-west  along  the  north-western  flank 
and  base  of  the  Tuscarora  mountain,  the  curvatures  of  which  it  fol- 
lows as  far  as  Sidney  knob,  in  Bedford  county.  On  the  western  side 
of  that  ridge  the  formation  disappears  in  consequence  of  an  enor- 
mous dislocation  of  ihe  strata,  wliich,  commencing  in  this  vicinity, 
runs  southward  along  the  western  foot  of  Scrub  ridge,  tilting  its 
strata  and  those  of  the  adjacent  side  of  the  M’Oonnelstown  cove, 
(composing  formations  III  and  II,)  which  it  borders,  into  an  inverted 
position  and  burying  the  rocks  of  our  formation  V,  and  also  the 
overlying  formations  Vi,  VII,  and  VIII,  so  tliat  the  strata  of  forma- 
tion IV,  actually  lean  in  some  places  upon  those  of  formation  IX. 
This  has  thrown  down  the  ore-bearing  shales  of  formation  V,  to  a 
depth  of  probably  not  less  than  three  thousand  feet  below  the  surface, 
which  they  would  otherwise  occupy. 

Further  to  the  south,  in  the  neighborhood  of  Hanover  furnace,  the 
dislocttion  seems  to  become  less  and  these  rocks  once  more  emerge 
to  the  surface,  lorming  a narrow  belt  in  which  their  strata  are  great- 
ly crushed.  This,  however,  after  a course  of  a few  miles,  crosses 
the  State  line,  and  finally,  the  Potomac  river  below  Hancock. 

The  other  belt  of  formation  V,  taking  the  south-eastern  side  of  the 
Tuscarora  mountain,  ranges  with  south-eastern  dips  along  its  base, 
through  Paccoon  valley,  and  in  the  same  general  course,  follows  the 
mountain  nearly  to  the  line  of  Perry  and  Franklin  counties.  There 
the  stratum  is  caused  to  curve  much  about,  sweeping  round  the  points 
of  the  high  ridges  in  that  part  of  Perry  and  winding  into  the  short 
valleys  between  these  knobs.  It  then  stretches  eastward  until  it 
nearly  reaches  the  town  of  Bloomfield,  and  thence  ranges  south- 
westward,  meeting  finally,  after  several  meanderings,  the  northern 
base  of  the  Kittatinny  or  Blue  mountain,  near  Wagner’s  gap.  From 
the  latter  point  it  follows  the  northern  slope  of  this  mountain,  to  the 
Susquehanna,  whence  it  ranges  north  eastward  as  described  in  my 
last  annual  report,  resting  at  the  base  of  that  ridge  until  it  leaves  the 
State,  near  the  Water  Gap  of  the  Delaware  river.  Fragments  of 
iron  ore,  indicating  the  probable  existence  of  the  fossiliferous  band, 
Mmre  picked  up  at  several  points  when  making  the  reconnoisance  of 
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Perry  countV)  but  in  the  belt  which  stretches  from  the  Susquehanna 
to  the  Delaware,  along  the  base  of  the  Kittatinny  mountain,  notwith- 
standing a diligent  examination  has  been  made,  no  symptoms  of  its 
presence  in  any  quantity  have  been  discovered.  Its  absence  from 
this,  which  is  the  most  south-eastern  tract  of  the  formation,  is  proba- 
bly attributable  to  the  almost  total  deficiency  of  the  variegated  calca- 
reous and  fossiliferous  layers  in  the  middle  of  the  stratum,  with 
which  the  ore  would  appear  to  be  invariably  connected. 

The  only  other  exposure  of  formation  V,  in  the  State,  is  upon  Mon- 
tour’s ridge,  and  here  the  fossiliferous  ore  is  largely  developed  and  at 
present  somewhat  extensively  worked.  A general  account  of  it.  suf- 
ficient for  the  present  purpose,  was  offered  in  my  last  report.  In 
closing  this  chapter  upon  the  third  Geological  district  of  the  State,  I 
would  observe  that  the  reader  is  by  no  means  to  infer  that  the  forma- 
tion thus  extensively  distributed,  and  which  I have  approximately 
traced,  is  the  only  one  besides  the  gieat  blue  limestone,  formation  II, 
that  holds  out  a promise  of  containing  iron  ore  in  sufficient  deposites 
to  warrant  a minute  exploration.  Valuable  ores  peculiar  to  each 
stratum,  are  often  found  and  occur  sometimes  rather  abundantly,  in 
connexion  with  formations  VI,  VII,  VIII,  IX,  and  XI,  and  with  the 
coal  measures  of  Broadtop  mountain,  embraced  within  this  district. 
By  follow  ing  up  the  detailed  investigation  of  all  the  strata  of  the 
region  upon  the  plan  already  commenced,  we  hope  ultimately  to 
offer  to  the  manufacturers  some  valuable  facts  concerning  the  best 
clue  to  the  position  of  these  ores.  General  practical  rules  in  relation 
to  the  distribution  of  so  important  a mineral  if  discoverable,  are  of 
inestimably  greater  benefit  to  the  public,  than  almost  any  number  of 
merely  insulated  discoveries,  and  that  they  aie  often  attainable  by 
the  aid  of  careful  observation  and  science,  must  be  conceded  by 
every  one  at  all  experienced  in  mining  and  Geological  research. 
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CHAPTER  III. 

A GENERAL  SKETCH  OF  THE  OPERATIONS  OF  THE  SURVEY  IN  THE  DIS- 
TRICTS NORTH  AND  WEST  OF  THE  ALLEGHENY  MOUNTAIN. 

SECTION  1. 

That  part  of  Pennsylvania  whicli  lies  to  the  north  and  west  of  the 
Allegheny  mountain,  comprising  about  one  half  of  its  territory,  ex- 
hibits a remarkable  contrast  to  the  Appalachian  chain  which  I have 
been  last  desciibing,  both  in  respect  to  its  Geology  and  its  Topo- 
graphical structure.  The  strata  of  its  rolling  surface  belong  only  to 
tie  four  or  live  uppermost  formations  of  our  great  lower  secondary 
series,  whereas,  in  the  Appalachian  region,  we  are  presented  with 
every  rock  of  the  entire  group,  from  formation  I,  to  the  coal  measures 
or  formation  XIII,  inclusive.  Here  those  two  great  natural  agents 
which  have  given  to  every  part  of  our  country,  all  that  is  peculiar  to 
it  in  its  external  Geological  and  Geographical  features — I mean  the 
subterranean  forces  and  the  superficial  ones — has  evidently  operated 
with  far  less  intensity  than  in  the  disturbed  mountain  chain  which 
borders  this  region  on  the  south-east.  In  the  country  which  I am  now 
about  to  describe,  the  inclination  of  the  rocks  is  much  less,  and  the 
changes  in  the  direction  of  the  dip  more  rare;  in  other  words,  the  anti- 
clinal axes  are  flatter,  fewer  and  wider  apart,  though  they  preserve 
their  general  parallelism.  The  operation  of  currents  upon  the  strata 
would  also  appear  to  have  been  more  gentle  and  evenly  diffused,  and 
individual  strata  have  been  preserved  from  destruction,  and  keep  their 
position  near  the  surface  over  far  wider  areas,  than  in  the  other  re- 
gion, so  that  whatever  useful  mineral  deposites  (hey  may  contain, 
such  as  beds  of  ore  or  seams  of  coal,  will  be  found  spread  out  over 
an  extent  of  country  so  great,  as  hardly  to  be  credited,  unless  we 
advert  to  the  causes  which  have  occasioned  their  being  thus  diffused. 
One  of  the  most  fortunate  circumstances  for  the  resources  of  this 
portion  of  the  State,  arising  out  of  its  peculiar  Geological  structure, 
is  to  be  found  in  the  universally  rolling  outline  of  its  surface,  which 
is  every  where  trenched  by  ravines,  and  by  more  or  less  deep  valleys, 
the  results  of  an  extensive  denudation  by  water.  This  feature  gives 
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us  ready  access  to  the  strata  and  all  their  contents,  which  lie  above  the 
lowest  water  level  of  the  country,  imparting  superior  exactness  to 
our  explorations  by  the  facility  afforded  for  inspecting  and  measuring 
all  the  beds.  In  entering  upon  a brief,  general  description  of  the 
mode  in  which  the  mineral  wealth  of  this  part  of  our  state  is  diffused, 
a hasty  outline  of  its  leading  Geological  features  will  prove  a useful 
introduction  to  the  details  which  are  next  to  follow. 

Taking  a comprehensive  view  of  its  stratification,  the  whole  of  this 
north-western  half  of  the  State  has  the  structure  of  an  extensive  basin, 
or  more  properly  it  is  the  termination  of  a more  enormous  basin,  which 
stretches  south-westwardly  from  Pennsylvania  to  the  northern  border 
of  the  state  of  Alabama.  From  the  southern  boundary  of  the  Slate, 
in  Somerset  county,  to  the  North  Branch  of  the  Susquehanna,  in  Lu- 
zerne, the  south-eastern  base  of  the  Allegheny  mountain  constitutes  a 
remarkably  well  defined  margin,  separating  this  region  from  the  Appa- 
lachian chain.  Between  that  limit  and  the  shore  of  Lake  Erie,  on 
the  north-west,  and  the  state  of  New  York,  upon  the  north,  the  strata 
all  belong  to  formations  VIII.  IX,  X,  XI,  XII  and  the  coal  measures 
or  formation  XIII.  The  two  lowest  of  these  rocks,  formations  VIII 
and  IX,  ranging  along  the  south  western  foot  of  the  Allegheny  moun- 
tain, between  the  points  already  designated,  sweep  in  a wide  curve 
round  the  eastern  terminations  of  the  upper  rocks  in  Susquehanna  and 
Bradford  counties,  and  are  traced  westward  in  a long  belt,  parallel 
with  the  northern  line  of  the  State,  from  Towanda  to  the  state  of 
Ohio.  Immediately  within  the  long  zone  thus  delineated,  we  per- 
ceive a bold  escapement  formed  by  the  hard  sandstone  strata  of  for- 
mations X and  XII,  being  the  actual  margin  of  the  great  bituminous 
coal  basin. 

On  the  south-east  this  escapement  is  the  ridge  of  the  Allegheny 
mountain,  but  on  the  north  it  is  a more  undulating  chain,  of  more 
broken  outline,  which  stretches  from  Towanda,  almost  due  westward 
by  Blossburg,  Smethport  and  Warren,  and  thence  with  a greatly  re- 
duced height,  is  deflected  somewhat  to  the  south  by  Meadville  and 
Greenville,  until  it  crosses  into  Ohio.  Along  the  northern  side  of 
the  basin,  from  formation  VIII  upwards  in  the  series  to  the  coal 
measures  inclusive,  the  strata  have  a gentle  dip  towards  the  south, 
leading  us  into  higher  and  higher  beds  of  rocks,,  as  we  recede  in  that 
direction  from  the  New  York  line,  where  the  slate  and  argillaceous 
sandstones  of  formation  VIII,  form  the  predominant  rocks.  In 
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Crawford  and  Mercer  counties,  where  the  lower  strata  lie  to  the 
north-west  of  the  coal,  the  prevailing  dip  of  all  the  rocks  of  the  series 
is  towards  the  south-east,  but  along  the  Allegheny  mountain,  or  on 
the  south-eastern  margin,  their  prevailing  inclination  is  either  north" 
westward  or  nordiward,  being  thus  in  every  case  inwards,  as  respects 
the  central  portion  of  the  great  trough  enclosing  the  coal.  But  while 
this,  as  a general  rule,  holds  strictly  true  of  the  strata  along  the  edges 
of  the  basin,  it  is  necessary  that  we  should  observe,  that  within  this 
boundary  there  exists  a number  of  anticlinal  axes,  some  of  them  of 
great  length  and  elevation,  others  low  and  insignificant,  which  give 
to  the  strata  throughout  nearly  the  entire  region,  an  almost  endless 
succession  of  more  or  less  gentle  undulatrons.  As  those  axes  of  ele- 
vation have  lifted  the  formations  that  lie  below  the  coal  to  the  sur- 
face, even  causing  the  latter  to  be  swept  away  entirely,  over  many 
considerable  tracts  of  country,  and  as  they  in  fact  divide  the  whole 
region  into  a series  of  insulated  and  subordinate  coal  basins,  the  exact 
limits  of  which  it  is  important  I should  mention,  I shall  briefly 
describe  the  position  and  range  of  such  of  those  as  our  researches 
have  brought  to  light,  specifying  some  details  about  the  strata  in  the 
several  basins  which  they  enclose. 


SECTION  2. 

Of  the  fourth  district,  embracing  the  country  included  between 
the  base  of  the  Allegheny  mountain  and  Chesnut  Ridge. 

Nearly  all  of  the  anticlinal  axes  which  are  of  sufficient  magnitude 
to  iiitpress  decided  features  on  the  topography  of  the  region,  or  to 
have  caused  the  removal  of  the  coal  measures  from  along  this  line, 
range  in  a north-east  and  south-west  direction,  or  in  lines  parallel  to 
the  course  of  the  Allegheny  mountain,  and  are  enrbraced  wiihin  a 
belt  of  country  rarely  exceeding  forty  miles  in  width,  measured 
north-westward  from  the  base  of  that  escarpment. 

Beginning  with  the  southern  end  of  this  belt,  where  these  anticli- 
nal axes,  and  their  included  troughs  containing  the  coal  measures  are 
best  defined,  and  where  our  explorations  as  far  as  relates  to  the  south, 
eastern  counties  of  the  great  coal  field,  have  been  more  detailed  than 
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Tarther  north,  the  anticlinal  axis  which  first  meets  our  attention,  west 
of  the  eastern  margin  of  the  coal,  is  one  which  occurs  midway  be- 
tween the  Savage  and  the  main  Allegheny  mountain  in  the  south-east 
corner  of  Somerset  county.  This  is  probably  a prolongation  of  that 
which  ranges  along  the  summit  of  Chesnut  ridge,  in  Bedford  county, 
where  it  has  brought  to  the  surface  the  limestone  and  sandstone  for- 
mations, VI  and  VII.  As  it  ranges  towards  the  south-west,  it  exposes 
the  rocks  of  formation  VlII,  which  form  a long  wedge-shaped  belt, 
ending  near  the  line  of  -Southampton  township.  From  this  point, 
where  the  belts  of  formation  IX,  on  each  side  of  it,  have  coalesced 
4nto  one,  this  latter  stratum  alone  occupies  the  depftession  between 
the  two  mountains  above  named,  a less  extensive  denudation  of  the 
rocks  which  fold  over  lire  axis,  having  taken  place  towards  the  south 
of  the  two  separated  edges  of  the  higher  formation  X,  which  forms 
^he  ridges  of  the  great  Allegheny  and  Savage  mountains.  These 
unite,  and  as  we  approach  the  Potomac,  they  compose  but  one  mourn 
tain,  along  whose  summit  we  may  still  trace  the  prolongation  of  this 
anticlinal  axis,  ft  is  this  axis  of  elevation  which,  together  with  that 
of  Wills’  creek  mountain,  (the  westernmost  of  those  in  the  Appala- 
chian region,  to  the  east,)  forms  the  highly  interesting  and  important 
■coal  basin  of  the  Potomac.  This  basin,  commencing  towards  the 
head  of  Stone  run-,  in  Hardy  county,  Virginia,  ranging  through  Mary^ 
land  and  terminating  at  Wills’  creek,  in  our  own  State,  is  here 
bounded  on  the  east  by  the  little  Allegheny,  and  on  the  south-west 
by  the  Savage  mountain.  The  Pennsylvanian  portion  of  this  basin 
may  be  estimated  at  five  miles  in  width,  measured  along  the  State 
line,  and  seven  in  length.  It  is  believed  that  no  coal  will  be  discover- 
ed to  the  north-east  of  Wills’ -creek,  as  from  the  close  approximation 
of  the  bounding  ridges,  the  coal  measures  have  there  been  much  ex- 
posed to  denudation  and  carried  off.  Of  the  coal  veins  enclosed  with- 
in this  trough,  the  highest  in  the  scries  is  that  which  is  principally 
worked,  k extends  with  a very  undulating  line  of  outcrop  near  the 
summit  of  a long  irregular  ridge  of  considerable  elevation,  lying 
about  midway  between  the  little  Allegheny  and  Savage  mountains. 
Numerous  transverse  valleys  of  denudation  intersecting  the  ridge, 
have  interrupted  the  regular  range  of  this  upper  coal  seam,  rendering 
it  difficult  to  compute  the  area  which  it  actually  occupies,  but  favor- 
ing greatly  the  operations  of  the  miner,  by  exposing  a more  extensive 
•out  crop.  Its  average  thickness,  as  ascertained  in  numerous  places 
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■where  it  has  been  opened,  is  about  eiglit  feet,  the  most  exlensiv®' 
mine  being  that  of  David  Ho)  naan,  about  a mile  north-east  of  Jen- 
ning’s  run. 

'I'he  identity  of  this  with  the  great  seam  worked  at  Frostburg,  in 
Maryland,  is  highly  probable,  as  well  from  the  character  of  the  coal 
itself  and  the  accompanying  shales,  as  from  the  similarity  of  its  posi- 
tion upon  the  ridge.  Several  other  good  seams  are  known,,  situated 
lower  in  the  series,  in  thickness  from  three  to  five  feet,  but  being  less 
accessible  and  important  than  the  one  above,  aird  there  being  at  pre- 
sent but  a small  demand  for  coal  in  this  neighborhood  except  for  lo- 
cal use,  they  have  excited  but  little  attention.  Iron  ore  of  excellent 
quality  was  collected  by  us  on  the  surface,  at  many  points  in  the  bar 
sin,  and  there  is  reason  to  believe  w'ill  be  found  in  ample  quantities 
especially  associated  with  the  shales  of  the  lower  seams,  whenever 
the  proprietors  of  the  soil  shall  deem  it  of  sufficient  consequence  to 
undertake  the  requisite  diggings.  Between  the  coal  seams  there  oc- 
cur two  or  more  thin  bands  of  limestone  sufficiently  abundant  to  use 
as  a flux  or  for  agricultural  purposes.  The  tract  included  between 
the  Savage  and  Allegheny  mountains,  containing  formations  VllI  and 
IX,  thrown  up  by  the  anticlinal  axis  previously  traced,  presents  bat 
little  that  is  interesting  in  regard  to  its  mineral  resources-.  The  rocks 
of  the  Allegheny  mountain  thrown  into  north-west  dips  by  this  axisj 
are  thus  made  to-  constitute  the  south-eastern  m-argin  of  another  basin, 
whose  north-west  boundary  is  defined  by  the  rocks  of  the  Negro  moun- 
tain, which  have  received  a contraiy  dip  to  the  south-east,  by  an  axis 
passing  through  the  centre  of  that  ridge.  The  broad  and  flattened 
axis  of  Negro  mountain,  exposing  formation  X on  its  summit  and 
over  its  gently  inclined  flanks-,  is  prolonged  to  the  north-east,  at  least 
as  far  as  the  Bedford  and  Stoystown  turnpike.  Along  this  elevated 
belt,  therefore,  the  coal-bearing  rocks  have  been  removed,,  and  at  the 
same  time  the  influence  of  this  axis,  by  elevating  the  strata  in  the 
middle  of  what  would  have  been  a broad  and  deep  basin,  between  the 
Allegheny  mountain  and  Laurel  hill,  has  rendered  the  two  minor 
basins  into  which  it  has  divided  that  space  comparatively  shallow, 
and  removed  much  coal. 

A tract  of  rather  low  ground  follows  the  north-western  base  of  the 
Allegheny  mountain,  in  the  southern  part  of  Somerset  county,  from 
which  the  coal  measures  appear  to  have  been  removed  by  denudation, 
but  the  coal  almost  invariably  occurs  in  the  first  range  of  hills  further 
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towards  the  centre  of  the  basin.  Thus  in  the  vicinity  of  Salisburg, 
little  or  no  coal  is  indicated  between  the  mountain  and  Castleman’s 
river,  while  it  is  abundant  in  the  higher  lands  to  the  west  of  that 
stream.  In  this  neighborhood,  as  in  the  south-east  basin  before 
described,  the  best  developed  coal  seam  is  the  large  one,  being  here 
from  eight  to  nine  feet  in  thickness.  Though  traceable  over  a con- 
siderable  extent  of  country,  it  has  hitherto  been  opened  in  only  a few 
places,  there  existing  at  present  but  little  inducement  for  mining  the 
coal,  secluded  as  it  now  is  from  market.  The  lower  and  thinner  coal 
beds,  and  the  iron  ore  often  associated  with  them,  have  therefore 
been  still  less  sought  for,  and  are  scarcely  known.  Advancing  north- 
ward to  the  neighborhood  of  Berlin,  we  there  no  longer  meet  with 
the  upper  or  larger  seam,  a deeper  denudation  of  the  strata  having 
washed  it  away,  but  the  lower  seams  have  been  wrought  near  the 
town  to  some  extent,  for  the  supply  of  Berlin  and  Somerset.  At 
this  place  the  seams  which  are  mined  are  three  in  number,  the 
uppermost  affording  about  five  feet  of  true  coal,  the  middle  one, 
considered  the  best  and  hence  most  worked,  about  four  feet,  and  the 
lower  one,  recently  opened,  about  three  feet.  The  space  between 
the  upper  and  middle  beds  measures  about  sixty  feet,  that  between 
the  middle  and  lower  beds  from  forty  to  fifty  feet. 

In  some  of  these  shales  between  the  coal  seams,  occur  thin  flag- 
gy bands  of  iron  ore  of  considerable  purity,  being  an  argillaceous 
proto-carbonate  of  iron.  There  likewise  exists  a bed  of  limestone 
nearly  three  feet  in  thickness.  Iron  ore  prevails  about  Elk  Lick 
creek,  near  Castleman’s  river,  and  may  be  observed  in  many  places 
along  the  north-western  declevity  of  the  Allegheny  mountain. 

Near  the  base  of  the  same  ridge,  bog  ore  may  also  be  frequently 
found,  but  the  deposites  rarely  give  evidence  of  a large  supply.  The 
occurrence  of  one  or  more  layers  of  limestone  in  the  strata  between 
the  lower  coal  seams,  is  an  usual  feature  in  nearly  every  part  of  this 
basin,  and  from  the  inestimable  value  of  lime  in  agriculture,  it  is  to 
be  regretted  that  more  frequent  use  of  it  is  not  made. 

Between  the  north-western  slope  of  the  Negro  mountain,  and  the 
south-eastern  slope  of  Laurel  Hill,  occurs  the  next  trough  of  coal 
measures.  These  upper  strata  dip  gently  to  the  north-west,  from 
the  former  of  these  ridges,  and  at  about  the  same  inclination  to  the 
south-west  from  the  latter,  conferring  upon  the  valley  between  them, 
the  structure  of  a regular  synclinal  basin,  of  rather  wider  and  deeper 
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dimensions,  as  respects  the  coal  containing  rocks,  than  that  embraced 
by  the  Negro  and  Allegheny  mountains. 

The  townships  of  Addison  and  Turkey  Foot,  lying  within  this 
trough,  have  a rough  and  hilly  surface,  intersected  by  streams,  which 
run  in  deep  gorges  between  the  hills.  Towards  the  centre  of  the 
basin,  the  seams  of  coal  usually  occupy  a low  position,  being  rarely 
exposed,  but  in  the  deep  ravines  and  near  the  borders  of  the  streams, 
a coal  seam  six  feet  in  thickness,  is  found  low  down  on  the  banks  of 
the  Youghiogheny,  near  Smithfield,  from  which  a considerable  quan- 
tity of  coal  is  derived  for  the  supply  of  that  town. 

The  exact  position  of  this  bed  in  the  series  and  the  relative  situa- 
tion therefore  of  the  other  seams  to  it,  has  not  yet  been  ascertained  in 
this  neighborhood,  but  further  research,  it  is  hoped,  will  make  these 
matters  clear.  Iron  ore  exists  in  many  places  within  this  basin,  and 
could  probably  be  procured  in  ample  supplies,  for  the  manufacture  of 
the  metal,  especially  towards  either  border  of  the  district,  if  those 
who  are  interested  would  embark  in  some  systematic  diggings, 
among  the  slates  connected  with  the  lower  coal  seams.  About 
Drake’s  run,  and  from  thence  towards  the  head  of  Laurel  Hill  creek, 
it  would  appear  to  prevail  in  great  abundance,  and  much  of  it  to  be 
of  excellent  quality,  but  occurring  in  a wild  and  uninhabited  region, 
it  has  been  but  little  sought  after.  Near  the  head  of  Garey’s  run,  it 
is  procured  for  the  use  of  Rogers’  furnace,  to  which  it  is  taken  to  the 
western  side  of  Laurel  Hill,  Exploring  the  country  northward 
towards  Milford  and  Somerset,  Ave  find  coal  abundant  in  the  hills 
lying  west  of  Castleman’s  river,  but  extending  our  researches  still 
further  north,  we  observe  the  surface  of  the  country  gradually  to  rise 
and  to  be  less’  intersected  by  the  valleys  and  ravines,  so  essential  to 
the  full  exposure  of  the  strata,  and  as  a consequence,  the  indications 
of  coal  become  more  rare.  Between  Somerset  and  the  base  of  Laurel 
Hill,  very  little  coal  can  be  detected,  though  the  probability,  if  we  judge 
from  the  dipping  of  rocks  and  other  indications,  is  great,  that  the  main 
coal  seams  have  not  been  washed  away,  but  lie  buried  beneath  the  more 
unproductive  strata  that  occur  near  the  surface.  The  same  remarks 
are  true  of  the  country  north  of  Somerset,  until  we  descend  to  a con- 
siderably loM'er  level  along  the  waters  of  Stony  creek  and  Quemahon- 
ing,  where  we  again  find  the  coal.  In  this  position,  it  occurs  near 
Stoystown,  and  further  westward,  and  also  eastward  on  the  other 
side  of  the  prolongation  of  the  Negro  mountain  axis,  which  is  here 
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greatly  reduced,  or  possibly,  entirely  flattened  down ; and  again,  on 
the  flank  of  the  Allegheny  mountain,  at  Statler’s,  on  the  Bedford  and 
Stoystown  turnpike.  This  vanishing  of  the  Negro  mountain  axis, 
causes  the  v;hole  valley  between  the  Allegheny  mountain  and  Laurel 
hill,  to  have  the  structure  of  a single  basin,  and  from  Stoystown 
northward,  I shall  speak  of  it  as  one.  Iron  ore,  apparently  of  fine 
quality,  is  found  along  Stony  creek,  above  Stoystown,  and  also  in 
many  places  near  the  foot  of  Laurel  hill,  on  the  head  branches  of 
Quemahoning.  That  at  the  old  Shade  furnace  is  rough  and  sandy. 
This  furnace  has  not  been  in  blast  for  some  years.  From  the  vicini- 
ty of  the  turnpike  above  spoken  of,  north-eastward  to  the  Cone- 
maugh,  the  country  is  rugged  and  unsettled,  except  in  a few  spots  in 
the  neighborhood  of  Paint  creek.  Near  the  mouth  of  that  stream, 
and  along  the  valley  of  Stony  creek,  where  some  population  pre- 
vails, the  beds  of  coal  are  again  recognized  and  have  been  partially 
mined  at  a few  points,  to  supply  the  blacksmiths  and  others  in  the 
district.  The  digging  of  the  coal  being  performed,  as  in  most  other 
similar  places,  during  the  winter,  and  carried  on  upon  a very  small 
scale,  the  spring  thaws  cause  the  earth  and  slates  to  fall,  rendering 
the  entrance  to  the  mines  inaccessible  during  the  summer.  We  are 
hence,  too  frequently  precluded  from  ascertaining  the  thickness,  qua- 
lity and  aspect  of  the  seams,  and  from  procuring  those  other  data,  so 
essential  to  any  attempt  to  trace  and  develope  the  coal  over  the  cir- 
cumjacent country. 

The  deep  valley  of  the  Conemaugh,  exposing  the  strata  from  the 
uppermost  beds  of  the  coal  series,  in  this  part  of  the  basin  downward 
to  nearly  the  bottom  beds  of  formation  XI,  we  are  enabled,  through 
a careful  examination  of  the  denuded  beds,  to  determine  with  some 
accuracy,  the  contents  of  the  coal  formation  in  this  portion  of  its 
range.  The  artificial  excavations  along  the  line  of  the  Portage  rail 
road  furnish,  from  point  to  point,  displays  of  the  stratification,  which 
greatly  assist  the  investigation.  Using  the  facilities  thus  afforded, 
we  collected  an  ample  suite  of  specimens  from  the  strata  composing 
the  coal  measures,  together  with  a set  from  the  underlying  beds  of 
all  the  formations,  included  between  the  base  of  the  Allegheny  moun- 
tain and  the  first  bed  of  coal.  Minute  measurements  were  at  the  same 
time  instituted,  which  will  enable  us  to  approximate  to  the  thick- 
ness of  all  the  strata,  between  the  foot  of  the  mountain  and  the  third 
principal  coal  seam,  which  rests  upon  its  summit  The  same  was 
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(lone  in  the  gap  at  Laurel  hill,  where  the  Conemaugh,  passing 
through  that  ridge,  presents  an  excellent  opportunity  for  collecting 
those  details  of  the  stratification,  which,  when  applied  to  other  neigh- 
borhoods, where  the  rocks  are  more  obscurely  discovered,  greatly 
assist  us  in  tracing  any  valuable  beds  which  they  may  contain. 

In  the  vicinity  of  Johnstown,  there  are  known  at  present,  three 
seams  of  coal,  the  lowest  occurring  only  a few  feet  above  the  level  of 
the  Conemaugh.  The  next  is  between  forty  and  fifty  feet  higher  in 
the  strata,  and  has  immediately  beneath  it  a stratum  of  limestone, 
varying  from  three  to  eight  feet  in  thickness.  Between  sixty  and 
seventy  feet  above  the  middle  coal  bed  is  another,  apparently  the  up- 
permost workable  seam  in  this  vicinity.  These  coal  beds  are  respec- 
tively three,  three  and  a half  and  four  feet  in  thickness.  They  are 
but  little  worked,  supplying  only  the  immediate  neighborhood.  The 
mines  adjoining  the  rail  road  on  the  Allegheny  mountain,  furnish  fuel 
to  the  stationary  engines  at  the  inclined  planes,  and  supply  a mode- 
rate demand  from  the  country  east  of  the  mountain.  The  measure- 
ments and  other  researches  undertaken,  indicate  that  most,  if  not  all 
these  mines  near  the  rail  road,  are  in  the  uppermost  of  the  three 
seams  already  mentioned,  excepting  the  mine  of  Dr.  Shoenberger, 
near  the  foot  of  Plane  No.  6,  on  the  eastern  descent  of  the  mountain, 
which  would  appear  to  be  in  the  lowermost  bed  in  the  series. 

Passing  from  the  valley  of  the  Conemaugh  towards  Ebensbuig, 
the  surface  of  the  country  rises  rapidly,  and  the  principal  coal  seams 
are  again  lost  to  view,  beneath  the  unproductive  superincumbent 
strata,  which  here  spread  themselves  over  the  surface.  Some  small 
beds  from  one  to  two  feet  in  thickness,  are  however  met  with. 
Towards  the  eastern  and  western  borders  of  the  basin  near  the  base 
of  the  Allegheny  mountain  and  of  Laurel  hill,  the  lower  and  thicker 
beds  occasionally  show  themselves,  and  admit  of  being  extensively 
traced. 

Amonof  the  slates  included  between  these  seams,  w’efind  as  usual, 
the  chief  deposites  of  argillaceous  iron  ore,  the  display  of  which  is 
particularly  promising  along  Laurel  run  and  Hengston’s  run,  which 
flow  southward  into  the  Conemaugh,  near  the  foot  of  Laurel  hill. 
Ore  is  also  to  be  found  along  the  waters  of  Clearfield  creek,  and  in 
other  places,  near  the  western  slope  of  the  Allegheny  mountain, 
between  eight  and  ten  miles  south-east  ofLoretto. 
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Northward  from  Ebensburg,  the  country  descending  In  virtue  of 
the  drainage  towards  the  Susquehanna,  we  once  more  cross  the  out 
■crop  of  the  coal,  though  in  this  truly  wild  forest  region,  but  very 
little  excavation  has  been  attempted.  The  Laurel  hill  loses  its  fea- 
tures as  a distinct  ridge,  a little  south  of  Blacklick  creek,  the  anti- 
olinal  axis  to  which  it  owms  its  elevation  and  structure,  being  hardly 
discernable  in  the  deep  gorge  through  which  this  stream  flow's  across 
its  termination.  Some  miles  south  of  this  point,  the  'height  of  the 
ridge  being  much  reduced  and  its  axis  greatly  flattened  down,  the 
coal  slates  and  the  coal  itself  reach  high  up  on  the  irregular  but  gen- 
tle slope  of  the  hill.  At  the  extremity  of  the  ridge,  coal  is  found  in 
abundance  exposed  in  the  valley  of  Blacklick  creek,  whence  it  is 
taken  chiefly  to  the  town  of  Ebensburg.  Iron  ore  also  occurs,  and 
a considerable  amount  of  excavation  has  been  made  in  search  of  it,  on 
the  north  bank  of  the  same  stream,  through  the  enterprise  of  Messrs. 
Lewis  and  Rogers  of  that  town,  and  with  encouraging  prospects- 
About  two  miles  lov/er  dov/n  the  stream,  borings  were  made  some 
years  ago  into  the  strata  and  salt  ivaler  obtained,  but  the  manufacture 
of  salt  was  abandoned.  Recently,  operations  in  tliis  place  have  been 
recommenced,  by  Judge  Murray,  of  Cambria  county,  whose  work- 
men, during  the  autumn,  were  engaged  in  increasing  the  depth  of  the 
wells. 

The  next  coal  basin  of  which  I propose  to  offer  a brief  sketch,  is 
the  long  synclinal  valley,  enclosed  by  Laurel  hill  on  the  south-east, 
and  Chesnut  ridge  on  the  north-west.  A straight  and  very  regular 
anticlinal  axis,  extending  along  the  centre  of  each  of  those  impor- 
tant ridges,  the  rocks  on  the  north-western  side  of  the  liaiirel  hill 
are  made  to  dip  towards  the  north-west,  while  the  same  strata  ap- 
pearing along  the  south-eastern  base  of  Chesnut  ridge,  incline  in  the 
■contrary  direction,  or  towards  the  south-east,  giving  to  the  whole 
belt  the  structure  of  a regular  trough.  To  this  feature,  we  owe  the 
preservation  of  the  upper  or  coal  bearing  rodrs,  which  have  been 
swept  entirely  away,  from  the  denuded  flanks  and  summits  of  the 
two  bounding  lidges.  It  may  be  well  t > mention  in  this  place,  that 
a singular  degree  of  confusion  prevails  in  regard  to  the  name  of  these 
ridges.  Ftoin  its  north-eastern  termination,  to  the  break  or  notch 
by  which  the  Youghiogheny  passes  through  it,  the  western  ridge  is 
every  where  styled  the  Chesnut  ridge,  but  from  that  point  south- 
westward  into  Virginia  it  often,  though  incorrectly,  receives  the 
.name  of  Laurel  hill.  In  my  descriptions,  I shall  apply  the  name  of 
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Chesnut  ridge  to  this  axis  throughout  its  entire  length,  and’  reserve- 
that  of  Laurel;  hill  for  the  mountain  which  ranges  parallel  with  it  on' 
the  south-east,  at  an  average  distance  of  twelve  miles. 

In  the  western  coiner  of  this  coal  basin,  included  between  these 
ridges  and  bounded  by  the  State  line  and  the  National  road,  some  of 
the  coal  seams  show  themselves,  being  mined  in  a few  places  on  a 
small  scale,  for  fue-1  for  the  blacksmiths.  On  the  bank  of  Sandy  run,, 
a little  north  of  Elliott’s  mill,  there  occurs  a natural  exposure  of  iron 
ore,  which,  from  the  apparent  quantity  of  the  mineral,  deserves  at- 
tention. The  eastern  side  of  the  valley,  towards  the  base  of  the 
broad  flattened  ridge  of  Laurel  hill,  comprises  a wild,  barren  country" 
of  sandy  hills  and  swampy  glades,  offering  nearly  insuperable  im- 
pediments to  Geological  explorations.  Near  the  eastern  base  ofl 
Chesnut  ridge^  about  a mile  and  a half  south  of  the  National  road, 
on  a tributary  of  the-  Sandy  run,  there  exists  a quantity  of  good  iron 
ore.  It  has  been  extensively  explored  by  Andrew  Stewart,  Esq.^ 
who  has  lately  erected  a furnace  for  smelting  it.  A little  north  of 
the  National  road  in  the  same  range,  ore  is  extensively  dug,  being 
transported  across  the  mountain,  to  be  smelted  in  Huston’s  furnace, 
near  IJniontown.  Between  the  National  road  and  the  Youghiogheny^ 
the  country  is  generally  covered'  with  forest  and  is  very  rough  and 
wild,  becoming  towards  the  river  exceedingly  broken  and  hilly. — 
Seams  of  coal  and  layers  of  iron  ore,  are  here  found.  The  ore  is; 
used  in  two  or  three  furnaces  in  the  neighborhood  of  Laurel  run  on; 
the  soutli,  and  of  Saltlick  creek  on  the  north  of  the  Youghiogheny.. 
Other  furnaces  formerly  in  operation  here,  and  to  the  north  towards- 
Ligonier  and  Laugblinstown,  are  no  longer  in  action.  On  a range  of 
hills,  situated  about  midway  between  the  bases  of  Laurel  hill  and 
Chesnut  ridge,  north  of  Ligonier,  a valuable  seam  of  coal  usually 
nearly  seven  feet  in  thickness  has  been  opened  in  many  places,  and; 
may  be  extensively  traced  ; its  position  in  the  strata  is  evidently 
higlier  than  the  seams  commonly  met  with,  near  the  bottom  of  the- 
series,  which  measure  respectively  about  three,  four  and  five  feet:. 
As  it  produces  coal  of  a superior  quality,  the  thinner  beds  ate  itii 
this  neighborhood  almost  v/holly  neglected.  It  follows  nearly  the 
summit  of  the  ridge,,  v/hich  ranges  along  the  centre  of  the  valley 
fiom  Ligonier  to  Fairfield,  to  within  almost  three- miles  of  the  Cone- 
maugh.  Beyond  this  point,  the  large  bed  is  no  longer  to  be  met 
withs  the  denudation  of  the  upper  strata  between  this  and  the  valley 
of  the  river,  having  left  only  the  lowest  portious  of  the  coal  series. 
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A valuable  iron  ore,  belonging  to  the  lowest  strata  of  the  coal  mea- 
sures, occurs  east  of  Fairfield,  on  the  western  slope  of  Laurel  hill, 
and  has  long  been  worked  at  Ross  furnace  in  the  neighborhood.  A 
little  below  the  thick  upper  coal  seam,  which  lies  between  Ligonier 
and  Fairfield,  there  lies  a very  useful  bed  of  limestone,  varying  in 
thickness  from  thiee  to  four  and  a half  feet.  It  is  much  less  impure 
than  that  which  generally  occurs  between  the  coal  beds  in  this  region, 
and  therefore  yields  a better  and  whiter  lime.  Near  Lockport,  and 
at  other  places  along  the  deep  valley  of  the  Conemaugh,  the  lower 
seams  of  coal  are  exposed,  and  if  an  extensive  demand  for  coal  were 
ever  to  arise,  they  would  offer  great  facilities  for  mining  operations. 
Extending  our  explorations  northward,  along  the  middle  of  the  valley, 
we  find  ourselves  again  above  the  lower  coal  seams,  in  the  neighbor- 
hood of  Armagh,  but  they  rise  to  the  surface  and  finally  crop  out  and 
disappear,  as  we  draw  near  to  the  base  of  either  of  the  ridges  which 
bound  the  basin.  This  remark  holds  good  as  far  north  as  the  tribu- 
taries of  Yellow  and  Two  Lick  creeks,  the  channels  of  which,  lying 
in  deeply  denuded  ravines,  the  lower  coal  seams  are  frequently  ex- 
posed along  their  banks. 

'I'his  brings  us  to  the  northern  termination  of  Chesnut  ridge, 
which  grows  very  irregular  and  depressed  near  Yellow  creek.  North 
of  the  turnpike,  between  Ebensburg  and  Indiana,  neither  the  ridge 
nor  its  anticlinal  axis  are  any  longer  perceptible.  No  valuable  beds  of 
coal  occur  near  the  town  of  Indiana,  which  lies  too  high  for  the  lower 
seams,  which  are  exposed  in  the  ravines  of  Two  Lick  and  Yellow 
creeks,  from  four  to  six  miles  east  and  south-east  of  the  town.  On 
Yellow  creek  near  the  north-west  foot  of  Chesnut  ridge,  in  the  slate 
above  a neglected  coal  drift,  there  was  found  a deposite  of  iron  ore, 
which  would  justify  more  careful  examination  by  digging,  being  only 
partially  exposed  in  the  bed  of  a little  stream.  About  five  miles  north- 
ward from  Indiana,  on  a branch  of  Crooked  creek,  we  find  a seam 
of  coal,  the  position  of  which  in  the  strata  is  certainly  higher  than 
that  of  the  seams  on  Yellow  and  Two  Lick  creeks.  Its  thickness 
is  sometimes  stated  to  be  seven  and  a half  feet,  though  it  yields  only 
about  six  and  a half  feet  of  coal,  the  seam  being  separated  into  two 
portions  by  a band  of  slate  thirteen  inches  thick,  the  lower  mass  of 
coal  being  four  feet,  and  the  upper  two  and  a half  in  thickness. 
Northward  towards  Mahoning  creek,  the  country  is  high  and  rugged, 
the  population  more  sparse,  and  the  impediments  to  a minute  explo- 
ration very  considerable.  Arriving  at  Mahoning  creek,  the  seams 
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of  coal  again  appear  adjacent  to  the  stream.  At  Mr.  Bell’s,  north  of 
the  Big  Mahoning  creek  and  about  a mile  north  of  the  Jefferson 
county  line,  in  a position  nearly  three  hundred  feet  above  the  level  of 
the  stream,  a partial  excavation  of  a seam  of  coal  has  been  m;ide,  in 
a bed  which  is  possibly  the  same  as  that  alluded  to  on  Crooked  creek. 
At  this  place,  however,  the  dividing  slate  is  three  feet  thick,  the  up- 
per mass  of  coal  being  three  feet  in  thickness,  and  the  undeilying 
one  buried  at  the  time  under  water,  by  imperfect  drainage  of  the  mine, 
was  stated  to  be  at  least  four  feet.  Between  twenty  and  thirty  feet 
above  this  coal  bed  there  exists  a stratum  of  limestone,  the  thickness 
of  which  has  not  yet  been  ascertained.  The  lower  seams  in  Maho- 
ning creek  are  from  three  to  five  in  thickness,  and  yield  coal  of  good 
quality. 

In  the  neighborhood  of  Punxatawney,  there  also  occurs  a seam  of 
coal  which  has  seven  feet  of  thickness. 

The  details  above  presented,  will  serve  to  show  a remarkable  regu- 
larity in  the  position  of  both  the  coal  and  the  iron  ores  throughout, 
indeed,  the  v/hole  broad  belt  of  country  embraced  between  the  Alle- 
gheny mountain  and  the  Chesnut  ridge,  and  from  the  southern  line 
of  the  State  to  the  counties  of  Clearfield  and  Jefferson.  Of  the  coal, 
there  would  appear  to  be  at  least  three  seams  of  moderate  dimensions 
occurring  in  the  lower  part  of  the  series;  and  at  a considerable  eleva- 
tion above  these,  a bed  of  considerable  size  and  usually  of  superior 
quality.  To  know  which  of  these  we  are  likely  to  encounter  in  any 
given  neighborhood,  it  is  chiefly  necessary  to  attend  to  the  direction 
m which  the  rocks  incline,  and  to  the  relative  elevation  of  the  place, 
compared  with  some  one  of  the  strata  adopted  as  a Geological  basis. 
The  more  usual  positions  of  the  iron  ore  have  been  already  referred 
to.  It  is  easy  to  perceive  that  from  the  measurements  already  ex- 
ecuted, and  from  others  to  be  hereafter  undertaken,  with  a view  to 
exhibit  as  exactly  as  possible,  the  relative  situation  of  the  several 
seams  of  coal,  beds  of  limestone,  and  the  layers  of  iron  ore,  which 
expand  widely  under  the  surface  of  these  basins,  the  explorations  of 
individuals  will  be  greatly  facilitated.  It  is  for  the  purpose  of  ma- 
king the  details,  which  I wish  to  offer  in  my  final  report  upon  these 
less  known  districts  of  our  State  as  precise  and  ample  as  practicable, 
that  I propose  to  continue  to  some  extent,  the  investigation  of  the 
districts  above  described,  and  to  place  hereafter  in  some  of  the  wilder- 
ness portions  of  the  region,  north-west  of  the  Allegheny  mountains, 
a part  of  the  corps  supplied  with  a tent  or  tents,  and  with  instru- 
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inents  for  measuring  and  with  tools  for  exposing  the  strata,  to  the  ex- 
tent at  least,  which  is  necessary  lo  enable  us  to  recognize  and  trace 
the  mineral  deposites. 

It  may  be  useful  to  those  who  are  exploring  some  of  the  mountain- 
ous tracts  which  lie  within  the  enormous  coal  field  above  delineated, 
and  serve  to  guard  them  against  illusions,  if  I briefly  describe  the 
character  and  aspect  of  the  three  formations  which  are  situated 
next  beneath  the  coal  measures,  and  which  therefore  frequently  oc- 
cur in  the  same  tracts  of  country.  Next  below  the  sandstones  and 
shales  immediately  associated  with  the  seams  of  coal,  we  have  a 
formation  comprising  coarse  white  and  yellowish  grey  sandstones, 
occasionally  imbedding  thin  layers  of  dark  carbonaceous  shale,  and 
usually  containing  in  its  uppermost  portion,  a heavy  stratum  of 
coarse  white  quartzose  conglomerate,  the  pebbles  of  which  are  gene- 
rally rounded.  This  last  rock,  where  it  exists  in  the  formation,  is  an 
admirable  and  well  known  guide  to  the  position  of  the  coal,  the  low- 
est seam  of  which  will  be  found  most  commonly,  though  not  invari- 
ably, within  one  hundred  feet  perpendicularly  above  it.  But  in  many 
districts,  not  only  in  the  interior  of  the  coal  fields,  but  along  the  Al- 
legheny mountain,  the  formation  is  destitute  of  this  distinguishing 
stratum,  and  in  such  places  the  knowledge  of  some  other  land  mark, 
by  which  the  explorer  may  at  any  spot  ascertain  his  position  in  refe- 
rence to  the  rest  of  the  rocks,  and  especially  to  the  coal,  becomes  of 
the  highest  practical  value.  Such  a land  mark  is  to  be  found,  at 
least  throughout  a very  wide  extent  of  country,  on  the  south-eastern 
border  of  the  coal  field,  but  particularly  towards  the  southern  side 
of  the  State,  in  the  highly  characteristic  and  easily  recognized  stra- 
tum of  red  shale,  which  constitutes  formation  XI,  of  our  series. 
Fortunately,  this  stratum  is  present  in  many  situations  where  the  con- 
glomerate, the  distinctive  bed  of  the  next  overlying  formation,  is 
wholly  wanting.  The  neighborhood  of  Farrandsville,  on  the  West 
Branch  of  the  Susquehanna,  suggests  itself  as  an  instance.  Here  the 
coal  is  confined  to  the  summits  of  the  loftiest  hills  in  the  vicinity, 
within  about  one  hundred  and  fifty  feet  of  whose  tops  we  encounter, 
though  much  diminished  in  thickness,  the  well  marked  material  of 
formation  XI,  the  total  depth  of  the  stratum  being  only  about  twenty- 
four  feet.  But  between  its  upper  surface  and  the  bottom  of  the 
lowest  of  the  coal  seams,  the  distance  is  not  more  than  eighty-two 
feet,  and  it  is  within  this  space  that  the  whole  of  formation  XII,  as 
far  as  it  is  developed  in  this  neighborhood,  is  comprised.  Occurring  as 
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a fine-grained  white  sandstone,  and  being  entirely  destitute  of  any 
layers  containing  pebbles,  it  has  been  frequently  confounded,  not 
only  here  but  elsewhere  in  the  State,  with  the  true  coal  measures  that 
rest  above  it.  The  thick  series  of  sandstones  and  shales  which 
compose  formation  X,  and  form  the  entire  mass  of  these  hills  down 
to  the  level  of  the  Susquehanna,  has  been  also  considered  as  belong- 
ing to  the  proper  coal  bearing  strata.  This  mistake,  which  has 
proved  a very  pernicious  error,  has  arisen  from  overlooking  the  well 
traced  line  of  separation  which  nature  has  drawn  between  the  strata, 
affording  us  an  unerring  guide,  in  the  beds  of  the  red  shale  forma- 
tion. This  red  shale  mass,  formation  XI,  though  a conspicuous  and 
very  thick  stratum,  where  it  encircles  the  mountain  ridges  which 
enclose  the  anthracite  coal  measures,  thins  away  to  extremely  di- 
minished size,  when  we  extend  our  observations  as  far  northward  as 
Lycoming  county.  From  numerous  measurements  made  in  a former 
year  and  presented  in  my  last  annual  report,  it  exhibits  perhaps  more 
strikingly,  than  any  other  rock  of  our  secondary  series,  a rapid  abate- 
ment in  thickness,  as  we  pursue  it  to  the  north-west.  But  while  it 
augments  to  the  south-east,  it  likewise  expands,  though  very  gradual- 
ly, as  we  trace  it  south-westward,  acquiring  as  it  ranges  in  that  direc- 
tion, a new  and  highly  valuable  layer,  consisting  of  a very  thick 
band  of  pure  limestone,  inserted  near  the  bottom  of  the  mass  of  red 
shale.  The  increased  thickness  of  the  whole  formation  and  the 
position  of  the  included  stratum  of  limestone,  may  be  seen  in  the 
striking  exhibition  of  the  rocks,  afforded  by  the  Conemaugh  and  the 
cuttings  of  the  Allegheny  Portage  rail  road,  where  the  latter  crosses 
that  stream  by  an  interesting  viaduct.  Still  further  to  the  south,  the 
formation  contains  a bed  of  calcareous  sandstone,  and  is  considerably 
developed  in  the  Little  Allegheny,  the  Savage,  the  Great  Allegheny, 
and  the  Negro  mountains,  also  in  Laurel  hill  and  Chesnut  ridge, 
(here  erroneously  called  the  Laurel  hill.)  This  calcareous  sandstone, 
which  in  some  places  approaches  closely  to  a limestone,  is  extensively 
employed  as  a road  stone  for  McAdamising  the  National  road,  and 
to  a partial  extent  other  turnpikes  which  lie  convenient  to  its  out- 
crop. For  this  it  is  admirably  adapted.  In  thickness  it  varies  from 
thirty  to  sixty  feet.  Near  the  National  road  it  is  reddish  in  the 
lower  layers,  and  of  a light  bluish  grey  in  the  upper,  but  as  we  trace 
it  noithward,  the  reddish  bands  disappear.  In  many  places  in  the 
southern  part  of  the  State,  this  highly  calcareous  sandstone  is  overlaid 
by  a limestone  a few  feet  thick,  w'hich  is  an  extension  apparently  of 
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that  above  referred  to,  as  seen  on  the  Conemaugh.  'I'his  limestone 
is  converted  into  lime,  in  considerable  quantity,  at  Peck’s  and  Ring- 
er’s, in  Addison  township,  in  Somerset  county,  the  lime  being  much 
prized,  as  it  greatly  exceeds  in  purity  and  whiteness,  any  which  is 
procured  from  the  limestone  of  the  coal  measures.  Certain  bands  of 
this  limestone  and  of  the  shale  contiguous  to  it,  are  exceedingly 
fossiliferous,  and  as  formation  XI,  to  which  the  rock  belongs,  presents 
in  scarcely  any  other  district  of  the  State,  sufficiently  distinct  fossil 
lemains,  to  enable  us  to  institute  a comparison  between  this  and  the 
other  formations,  as  to  the  circumstances  under  which  their  strata 
were  deposited,  these  characteristic  relics,  are  invested  with  conside- 
rable scientific  interest. 

Having  given  a general  description  of  formations  XII  and  XI,  it 
remains  for  me  to  allude  to  the  formation  X.  This  stratum  consists 
of  a thick  mass  of  white,  grey  and  buff  colored  sandstones,  with  inter- 
stratified  beds  of  brown,  dark  bluish  and  olive  colored  slates,  among 
which  are  occasional  bands  of  dark  carbonaceous  slate,  not  unfrequent- 
ly  appealed  to  as  an  evidence  that  the  whole  is  a series  of  coal 
measures.  This  error,  so  prejudicial  by  inducing  a search  for  coal 
in  this  formation,  is  apt  to  receive  confirmation  in  the  minds  of 
those  who  study  the  mere  analogies  in  the  external  aspects  of  the 
rocks,  and  neglect  the  more  certain  guide  afforded  by  the  relative 
positions  of  the  several  strata,  inasmuch  as  they  frequently  find  in 
some  parts  of  the  mass,  the  impressions  of  vegetation,  or  even  thin 
sheets  of  an  inferior  species  of  coal  of  very  limited  extent  and  thick- 
ness, such  as  we  often  see  among  the  true  coal-bearing  slates  and 
sandstones.  The  thickness  of  formation  X is  very  considerable,  be- 
ing usually  several  hundred  feet.  This  circumstance,  in  conjunction 
with  the  relative  hardness  of  its  strata,  contrasted  with  formations  XI 
and  VIII,  which  adjoin  it,  has  caused  it  to  resist  the  floods  that 
scooped  out  the  valleys  in  the  softer  rocks,  and  to  raise  into  bold  and 
conspicuous  ridges.  In  consequence  of  this  character,  the  formation 
before  us  constitutes  the  true  border  of  the  great  bituminous  coal 
field;  at  least  every  where  along  its  south-eastern  margin,  capping 
the  escarpment  of  the  Allegheny  mountain  in  almost  every  part  of 
its  range,  from  Maryland  to  the  North  Branch.  From  the  same 
cause,  it  is  exposed  in  all  the  axes  of  elevation  which  sub  divide  the 
great  coal  field,  in  the  southern  part  of  the  State,  Thus  it  occupies 
the  broad  summit  of  the  Negro  mountain,  near  the  Maryland  line, 
and  forms  the  top  and  no  inconsiderable  portion  of  the  sides  of 
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both  the  Laurel  hill  and  Chesnut  ridge,  throughout  nearly  their  entire 
length.  Where  these  ridges  decline  towards  their  extremities,  for^ 
mation  X becomes  buried  under  formation  XI  and  formation  XII, 
which  there  fold  over  their  Summits.  Where  those  mountains  retain 
their  full  height,  the  two  latter  strata  usually  rest  upon  their  flanks. 
Formation  XI,  usually  containing  in  these  situations  valuable  depos- 
ites  of  iron  ore,  at  present  in  much  request  at  the  neighboring  furna- 
ces, this  structure  of  the  ridges  just  mentioned,  imparts  much  practi- 
cal importance  to  their  Geology.  The  systematic  investigation  of 
that  valuable  formation  already  commenced,  will  be  therefore  pursued 
with  as  much  minuteness  as  the  organization  of  the  Geological  sur- 
vey will  authorize. 


SECTION  3. 

Of  the  operations  of  the  survey  in  the  fifth  district,  embracing  the 
country  loest  of  Chesnut  ridge  and  the  JlUegheny  river. 

Having  in  the  foregoing  descriptions,  presented  as  concisely  as 
practicable,  a portion  of  the  observations  made  in  the  exploration  of 
the  country  between  the  base  of  the  Allegheny  mountain  and  the 
summit  of  Chesnut  ridge,  and  having  reserved  for  my  final  report  the 
chief  body  of  the  more  minute  and  local  details,  together  with  the 
results  ol  instrumental  measurements,  all  of  which  require  to  be  ulti- 
mately accompanied  by  numerous  drawings  and  a Geological  map  of 
the  region,  before  they  can  be  adequately  understood,  or  their  prac- 
ticable importance  fully  appreciated;  I shall  in  the  next  place  oiler  a 
similar  general  account  of  the  Geological  structure  and  resources  of 
those  sections  of  the  State  which  we  have  explored,  lying  west  of 
Chesnut  ridge,  and  also  between  the  Allegheny  river  and  the  Ohio 
State  line. 

Considering  the  anticlinal  axis  of  Chesnut  ridge,  and  a range  of 
elevated  strata  nearly  in  its  north-east  prolongation,  as  the  true  boun- 
dary of  the  main  or  north-eastern  basin  of  the  whole  bituminous 
coal  field  of  the  State,  and  the  low  chain  of  hills  capped  by  the 
sandstone  and  conglomerate  of  formation  XII,  passing  through  Mer- 
cer, Crawford  and  Warren  counties,  as  its  other  margin,  (the  minor 
undulations  within  these  limits  requiring  to  be  neglected,  in  a compre- 
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hensive  view,)  we  shall  find  proofs  of  a remarkable  dogree  of  unifor"-' 
mity  in  the  strata  and  their  contents  over  this  extensive  region,  im^ 
plying  a singularly  extensive  range  in  many  of  the  principal  beds 
of  the  formation.  The  influence  of  this  feature  in  the  Geology,  on 
the  early  an4  full  developement  of  the  economical  resources  of  the 
western  and  north-western  counties,  it  would  be  difficult  to  overrate, 
for  the  data  derived  in  any  one  neighborhood  from  judiciously  plan- 
ned and  conducted  measurements- and  observations,  become  of  exceed- 
ingly wide  application,  in  leading  us  to  a knowledge  of  the  state  of 
things  elsewhere;  and  if  these  measurements  can  be  made  sufficiently 
numerous,  an  amount  of  accurate  knowledge  will  be  furnished,  capa- 
ble in  such  a region  of  imparting  a high  degree  of  certainty  and  suc- 
cess to  the  undertakings  of  miners  and  others,  who  aim  at  unfolding 
its  mineral  wealth,  to  supply  the  wants,  or  add  to  the  comforts  of  the 
community. 

In  presenting  a brief  description  of  this  western  coal  basin,  I shall 
commence  on  the  side  next  the  anticlinal  axis  of  Chesnut  ridge,  and 
make  mention  of  the  various  strata  in  the  ascending  order,  which 
leads  us  to  the  beds  of  the  coal  formation,  as  they  cap  the  surface 
in  the  interior  of  Greene  county,  and  therefore  to  the  uppermost  of 
that  vast  series  of  deposites,  which  ^ave  termed  the  lower  secondary 
formations  of  Pennsylvania. 

The  same  order  will  be  observed  in  speaking  of  the  country  in- 
cluded between  the  Allegheny  river  and  the  Ohio  State  line, 

SANDSTONES  AND  SHALES-  OF  FORMATION  X. 

The  lowest  rock  which  presents  itself  to  our  notice  in  obedience 
to  this  plan,  is  the  thick  sandstone,  formation  X,  which  bounds  the 
basin,  ranging  in  a belt  along  the  summit  of  Chesnut  ridge,  where  it 
shows  itself  in  many  places,  folding  with  opposite  but  gentle  dips, 
over  the  anticlinal  axis  of  that  mountain.  Where  the  National  road 
crosses  this  ridge,  we  find  it  in  the  form  of  a hard,  white,  fine-grained 
sandstone,  with  a somewhat  glazed  surface,  often  thln-bedded  in  its 
structure,  and  much  traversed  by  fissures  and  irregular  joints.  It  is 
of  considerable  thickness,  and  dips  to  the  west  twenty-five  degrees 
north,  at  an  angle  of  twenty-five  degrees.  Beneath  it  there  is  a thick 
mass  of  alternating  beds  of  slaty  sandstone,  and  shale  or  slate,  the 
former  in  layers  of  from  one  to  thirty  feet  in  thickness,  being  hard, 
fine-grained  and  of  a grey  color ; the  latter  black  and  yellow,  and 
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sometimes  of  a fernginous  brown  color,  irregularly  laminated,  ansi 
8-eadily  crumbling  when  exposed  to  the  atmosphere. 

On  the  Loyalhanna,  similar  sandstones  are  met  with,  while  on  the 
Conemaugh,  above  Blairsville,  the  observer  will  notice  in  the  same 
relative  situation,  a number  of  alterations  of  white  and  grey  sand- 
stones, separated  by  shales. 

FOSSILIFEROUS  LIMESTONE  OF  FORMATION  XL 

This  rock,  interposed  between  the  previous  sandstones  and  the 
■overlying  red  shale  to  which  it  belongs,  is  the  best  marked,  most  pe- 
culiar and  interesting  rock  of  the  series  composing  this  mountain 
range.  It  can  be  traced  from  the  Conemaugh  to  the  southern  State 
line,  and  is  found  dipping  both  east  and  west,  or  on  both  sides  of  the 
anticlinal  axis.  It  is  a siliceous  limestone,  or  a limestone  containing 
a small  quantity  of  pure  and  well  rounded  grains  of  sand,  is  of  fine 
texture,  and  of  a light  blue  color,  though  sometimes  its  tint  is  yellow- 
ish green.  On  the  National  road  it  is  found  on  the  first  ridge,  and 
also  on  the  main  mountain,  in  the  former  case,  dipping  west  fifteen 
degrees  north,  at  an  angle  of  twenty-five  degrees.  It  lies  in  layers  of 
from  one  to  ten  feet  or  more  in  thickness,  separated  by  bands  of  a 
calcareous  shale.  The  upper  part  is  remarkably  full  of  fossils, 
as  is  also  the  intervening  shale.  On  the  Susquehanna,  there  are  two 
beds  or  layers  exposed,  separated  by  a thick  bed  of  red  and  yel- 
low shale,  containing  a few  bands  of  limestone.  The  lower  bed  is  a 
most  singular  rock,  of  a light  blue  color,  very  hard,  and  breaks  with 
a semi-conchoidal  fracture.  It  dips  nearly  due  westward,  at  an  angle 
of  ten  degrees.  Occasionally  the  yellow  color  predominates,  giving 
the  rock  the  exact  appearance  of  some  varieties  of  serpentine.  When 
exposed  to  the  water  it  decomposes,  the  calcareous  matter  being 
washed  away,  leaving  a porous  and  siliceous  crust  of  an  inch  or  two 
in  thickness,  which  will  not  effervesce.  This  bed  measures  thirty 
feet  in  thickness,  beinga  nearly  solid  rock,  without  a seam,  the  upper 
one  is  of  a darker  color,  harder  and  more  fossiliferous,  and  four  feet  in 
thickness.  At  other  points  on  Chesnut  ridge,  this  rock  is  met  with 
having  a considerable  thickness,  but  no  opportunity  was  there  afford- 
ed for  accurately  measuring  it. 

On  the  Conemaugh,  this  stratum  is  exposed  on  both  sides  of  the 
axis,  dipping  both  east  and  west ; it  is  accompanied  with  shale  of  a 
bright  purple  color,  and  appears  to  be  very  thick.  There  is  reason 


81 


to  believe  that  small  quantities  of  lead  and  zinc  ore  may  be  detected 
in  the  lower  beds  of  this  deposits,  particularly  on  Chesnut  ridge,  where 
it  seems  to  have  reached  its  greatest  developement.  Regarding  it 
and  the  accompanying  red  and  variegated  shales,  as  belonging  to 
formation  XI,  underlying  the  western  coal  measures,  the  whole  group 
will  be  seen  to  be  much  thicker  here  than  further  north-eastward  in 
the  State,  especially  along  the  Allegheny  mountain,  while  its  features 
are  more  characteristic.  The  dark  blue  bed  of  limestone,  which  is 
fuU  of  fossils,  usually  affords  an  excellent  lime. 

RED  SHALE  OF  FORMATION  XL 

Overlying  the  limestone  and  surmounted  in  its  turn  by  the  sand- 
stone and  conglomerate  beds  of  formation  XII,  occur  the  beds  of 
variegated  shale  belonging  to  formation  XI,  red,  black  and  yellow, 
Avhich  are  much  exposed  in  various  places  by  diggings  made  in  search 
of  ore.  At  Cool  Spring  furnace,  there  are  found  two  thin  veins  of 
coal,  about  one  foot  thick,  beneath  the  conglomerate.  The  first  dips 
at  an  angle  of  thirty-two  degrees,  and  is  imbedded  in  the  shale.  Be- 
neath it  is  a bed  of  blue  ore,  a proto-carbonate  of  iron  in  three  layers, 
composed  of  irregular  nodules  from  eight  to  fifteen  inches  in  diame- 
ter. It  is  not  probable  that  any  large  deposites  of  coal  will  be  found 
m this  stratum  of  shale,  inasmuch  as  the  conglomerate  beds  of  forma- 
tion XII  appear,  with  only  few  exceptions,  to  underlie  the  lower- 
most workable  coal  bed  in  all  the  coal  basins  of  our  state — but  as  a 
depository  of  ore  it  merits  close  investigation.  This  stratum  is  well 
exposed  on  the  Loyalhanna  near  Youngstown,  and  also  on  the  Cone- 
maugh  above  Blairsville.  At  the  former  place  its  beds  are  red  and 
blue,  well  laminated  and  compact,  and  dip  at  an  angle  of  ten  degrees, 
nearly  due  west.  The  thickness  here  from  approximate  measure- 
ments, that  were  made,  must  be  nearly  ninety  feet.  At  the  latter 
place  it  is  much  thinner,  and  of  a prevailing  purple  or  red  color. 

SANDSTONE  AND  CONGLOMERATE  OF  FORMATION  XII. 

Running  parallel  with  the  p.-eceding  and  resting  upon  it,  we  find, 
on  the  western  flank  of  the  Chesnut  ridge,  an  important  and  conspi- 
cuous stratum,  forming  the  true  margin  of  all  our  coal  basins.  Here 
it  dips  towards  the  west,  under  the  coal  measures  at  the  base  of  the 
Chesnut  ridge.  It  is  a true  conglomerate,  particularly  in  the  lower 
part.  The  pebbles  are  of  white  quartz,  sometimes  disposed  in  bands, 
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but  at  other  times  forming  a very  coarse  conglomerate,  excessively 
hard,  which  has  a glazed  appearance.  On  the  Chesnut  ridge,  oppo- 
site to  Uniontown,  it  is  well  exposed,  its  outcrop  forming  a ledge 
about  thirty  feet  in  height.  It  dips  at  an  angle  of  thirty-five  degrees, 
in  a direction  west,  twenty-five  degrees  north.  It  must  be  recollected 
that  only  the  lower  part  of  this  stratum  is  a true  conglomerate,  and 
as  we  follow  it  north,  this  portion  of  the  stratum  seems  to  be  less  per- 
fectly developed.  On  the  Loyalhanna,  where  the  formation  is  easily 
recognized  by  its  position  in  regard  to  the  fossiliferous  limestone,  it 
shows  little  of  the  conglomerate  character,  being  a coarse  white  sand- 
stone. At  Mount  Pleasant  it  was  not  seen  in  place.  Pursuing  it  to- 
wards the  south-west,  it  appears  to  increase  in  thickness,  until  we  cross 
the  Virginia  line. 

FORMATION  XIII— COAL  MEASURES. 

No.  1.  Colored  shales  with  Coal  six  feet  ihick  and  Iron  ore. 

At  the  bottom  of  the  true  coal  measures,  the  first  distinctly  marked 
sub-division  of  the  strata,  is  a thick  bed  of  shale.  It  is  generally  soft 
and  usually  highly  colored,  being  red,  black  and  yellow  in  various 
shades,  it  contains  both  iron  ore  and  coal.  At  Cool  Spring  fur- 
nace, ore  of  good  quality  has  been  obtained  from  it,  and  Etna  fur- 
nace, one  mile  east  of  Connellsville,  is  also  supplied  with  ore  fiom  the 
same  stratum,  which  has  been  worked  for  twenty  years,  and  gives 
every  indication  of  containing  an  almost  inexhaustible  supply. 

At  the  former  place  a seam  of  coal  has  been  opened  at  several 
points,  and  is  estimated  to  be  about  six  feet  in  thickness.  It  appears 
to  be  of  good  quality,  and  lies  in  the  lower  part  of  this  shale  stratum. 
It  is  accompanied  by  bands  of  ore.  Near  Youngmanstown,  two 
and  a half  miles  north  of  the  Loyalhanna,  a seam  of  coal  has  been 
opened  on  the  property  of  W.  Johnston,  Esq.,  which,  from  several 
features  about  it,  is  probably  the  same  with  the  one  above  described; 
if  not,  it  occupies  very  nearly  the  same  position.  It  is  near  the  sum- 
mit of  the  first  or  westernmost  ridge  of  the  mountain,  is  six  feet  thick, 
and  is  probably  accompanied  by  ore,  although  no  excavations  have 
been  made  for  that  mineral. 

'Phis  stratum,  from  its  well  marked  position  and  valuable  contents, 
is  worthy  of  a detailed  examination  throughout  its  whole  extent,  and 
in  the  future  operations  of  the  survey,  will  receive  its  due  proportion 
of  research. 
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No.  II.  White  Sandstone. 

Along  the  summit  of  the  western  ridge  of  the  mountain,  called  the 
Chesnut  ridge,  there  can  be  traced  a thick  stratum  of  sandstone,  dip- 
ping with  a regular  inclination  to  the  west,  twenty-five  degrees  north. 
The  outcrop  of  this  rock  forms,  in  many  places,  a steep  ledge  thirty 
feet  in  height.  It  is  a solid  and  generally  fine-grained  sandstone,  ad- 
mits of  being  readily  dressed,  and  splits  into  well-shaped  prismatic 
blocks.  Sometimes  it  crumbles,  on  exposure,  into  a beautiful  white 
sand.  The  general  color  of  the  stratum  is  yellowish  white  ; it  is 
also  seen  brown,  red,  or  with  spots  of  a peculiar  rosy  tinge.  The 
lines  indicating  the  laminae  of  deposition,  are  generally  very  evident, 
and  the  lower  portions  are  sometimes  a conglomerate  in  thin  and  ir- 
regular bands.  These  bands  are  composed  of  white  quartz  pebbles 
of  small  size.  This  stratum,  apart  from  its  thickness  and  extent,  is 
important,  as  pointing  to  the  principal  position  of  the  iron  ore  so 
abundantly  distributed  along  this  ridge,  and  which  lies  chiefly  beneath 
it  and  above  the  main  conglomerate  or  formation  XII.  It  is  well  ex- 
posed on  Chesnut  ridge,  opposite  to  Uniontovvn;  also  at  other  points 
in  the  same  chain,  as  at  the  gap  of  the  Youghiogheny  and  opposite 
Mount  Pleasant,  and  on  the  Lojalhanna,  where  it  abounds  in  impres- 
sions of  lepidodendra,  sigillaria,  and  other  plants  common  in  the  coal 
measures. 

No.  III.  Shale — Coal  three  feet  thick — Iron  ore. 

Overlying  the  white  sandstone,  there  rests  a heavy  bed  of  shale  of 
the  variegated  appearance,  quite  usual  in  the  lower  shales  of  this  sec- 
tion of  the  basin,  whose  thickness,  though  obviously  considerable, 
was  not  determined,  through  want  of  a favorable  place  for  making 
the  measurement.  This  shale,  like  the  other  similar  beds  of  the 
mountain,  contains  coal  and  ore,  but  the  principal  imbedding  stratum 
of  tue  latter  mineral,  is  the  shale  (No.  I,)  already  mentioned,  between 
the  white  sandstone  ledge  and  the  conglomerate.  At  Cool  Spring 
furnace,  three  and  a half  miles  north-east  of  Uniontown,  a coal  seam 
about  three  feet  thick  shows  itself  in  this  stratum.  This  has  not 
been  mined,  but  iron  ore  of  good  quality  has  been  obtained  from  the 
yellow  and  black  shale  above  it. 
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No.  IV.  Sandstone. 

This  stratum  in  its  upper  part  consists  of  layers  of  sandstone  sepa- 
rated by  shale,  which  is  yellow  and  black,  very  soft  and  full  of  veg- 
etable impressions.  The  layers  of  sandstone  are  hard  and  fine- 
grained, usually  from  three  to  six  inches  in  thickness,  and  gradually 
become  more  numerous  and  close  together,  as  we  pass  towards  the 
bottom  of  the  mass,  until  a compact  rock  presents  itself.  These  thin 
beds  are  often  broken  and  contorted  in  a singular  manner. 

No.  V.  Shale. 

Ascending,  we  pass  from  the  upper  layers  of  the  preceding  stratum, 
by  a gradual  transition  into  a bed  of  shale,  resembling  the  shales  of 
the  open  country,  west  of  the  base  of  the  mountain.  It  is  soft  and 
imperfectly  laminated,  and  like  the  other  shales  described,  of  several 
colors,  being  brown,  black  and  yellow.  Thickness,  oire  hundred 
feet. 

No.  YI.  Sandstone,  100  feet  TiircK. 

Surmounting  the  shale  just  nrentioned,  in  the  part  of  the  moun- 
tain that  lies  to  the  south-west  of  the  Chesnut  ridge,  (called  Laurel 
hill  on  the  map,)  and  wdiich  is  here  much  elevated,  and  contains  the 
strata  better  developed  than  the  north-eastern  portion  of  the  ridge, 
we  find  a sandstone  of  some  thickness.  The  rock  in  the  upper  part 
is  coarse  and  brown,  that  in  the  lower  part  occurs  in  layers  very 
hard  and  tolerably  fine-grained.  The  thickness  of  this  rock  cannot 
be  less  than  two  hundi-ed  feet.  It  was  identified  only  on  the  south- 
western section  of  the  Chesnut  ridge,  where  it  is  inclined  at  an  angle 
of  twenty  degrees,  dipping  nearly  due  west. 

No.  VII.  Shale  with  layers  of  Sandstone — Coal. 

The  next  sub-division  of  the  series  is  a bed  of  shale,  with  layers 
of  sandstone.  It  appears  to  be  of  considerable  thickness.  These 
layers,  from  one  to  four  inches  in  thickness,  consist  of  a yellow 
fine-grained  sandstone.  The  shale  is  yellow  and  black,  constituting 
the  principal  part  of  the  bed  as  far  as  hitherto  determined.  At  sev- 
eral points  along  the  base  of  the  mountain,  there  are  decided  indica- 
tions of  the  existence  of  beds  of  coal  in  this  stratum  ; indeed,  in  a few 
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places  these  have  been  opened.  They  are  unquestionably  seams 
that  are  situated  below  the  Pittsburg  series,  rising  and  cropping  out 
along  this  line.  This  part  of  the  country  is  still  so  covered  with 
forest,  and  the  excavations  are  so  limited,  that  it  is  impossible  to  see 
the  accompanying  strata,  and  consequently  to  determine  the  precise 
situation  of  these  seams  ; but  there  is  at  present  good  reason  to  believe 
that  two  of  them  are  contained  in  this  bed  of  shale  and  sandstone. 

On  the  farm  of  Mr.  Woods,  in  Union  township,  Fayette  county, 
at  the  base  of  the  mountain,  a coal  seam  is  found  dipping  westward 
at  an  angle  of  eighteen  degrees,  in  apparently  the  above  mentioned 
sandstone.  It  is  about  four  feet  thick,  but  the  accompanying  strata 
are  not  discernable,  except  where  the  following  section  is  exposed: 


About  one  hundred  yards  west  of  this  exposure,  ou  the  same  ridge, 
we  encounter  evidences  of  another  coal  seam,  which  has  not  yet  been 
opened.  About  one  mile  south  of  this  place,  a drift  has  been  made 
into  a bed  of  coal,  which  we  have  good  grounds  for  believing  is  the 
same  as  the  one  here  mentioned.  This  place  is  just  at  the  foot  of 
the  mountain,  and  on  the  east  side  of  a low  ridge,  which  shows 
shale  and  slaty  sandstone  dipping  west,  and  overlying  the  coal. 
There  are  also  indications  of  another  vein,  observing  the  same  dis- 
tance above  the  first,  as  exists  between  the  small  seam  noticed  in  the 
section  and  its  companion. 

About  one-fourth  of  a mile  west,  the  Pittsburg  seam  presents 
itself,  exhibiting  a noble  bed  of  coal,  nine  feet  in  thickness. 

In  Derry  township,  Westmoreland  county,  about  three  miles 
north  of  Youngstown,  a seam  of  coal  has  been  opened  on  the  farm 

of Knoll,  presenting  features  which  give  us  reason  to  believe 

it  to  be  a continuation  of  the  bed  above  referred  to,  as  belonging  to 
the  present  sub-division  of  the  strata.  It  can  be  traced  for  some  dis- 
tance on  a low  ridge,  about  one  mile  from  the  mountain,  and  is  work- 
ed in  several  drifts.  It  measures  five  feet  in  thickness,  yields  coal 
of  good  quality,  and  exhibits  just  over  it,  layers  of  shale  and  slaty 
sandstone,  though  imperfectly  exposed. 


Soil, 


2 feet. 
4 “ 

1 “ 

2 “ 

4 “ 


Shale,  yellow. 
Coal,  impure. 


Shale,  blue  and  friable. 
Coal  compact. 
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About  six  miles  west  of  Mount  Pleasant,  in  Westmoreland  county, 
there  are  numerous  salt  works  on  the  Big  Sewickly  creek,  which  are 
supplied  with  fuel  from  a coal  seam,  whose  presence  in  this  position 
can  only  he  accounted  for  by  supposing  it  to  be  one  of  the  inferior 
beds  thrown  up  in  the  line  of  an  anticlinal  axis,  which  passes  in  this 
vicinity.  This  bed  is  five  feet  thick,  with  brown  shale  above  and 
below  it,  and  is  worked  for  the  use  of  the  salt  wells  and  steam  mills 
adjacent.  Salt  water  has  been  found  here  at  the  depth  of  one  hun- 
dred and  thirty  feet.  Both  to  the  east  and  the  west,  a thicker  bed, 
being  the  same  with  the  main  Pittsburg  seam,  is  extensively  mined. 

The  coal  seam,  which,  for  the  sake  of  precision,  I denominate  the 
Pittsburg  seam,  is  found  about  three  miles  west  of  the  creek,  and 
two  and  a half  miles  east  of  it. 

At  Middletown,  in  Fayette  county,  near  the  line  of  the  anticlinal 
axis  before  mentioned,  there  is  exposed  a bed  of  coal  three  feet  in 
thickness,  at  an  elevation  of  about  thirty  feet  above  the  Red  Stone 
creek.  Overlying  it,  are  brown  and  black  shales  and  a slaty  sand- 
stone. Judging  from  a hasty  examination,  this  bed  must  lie  beneath 
the  Pittsburg  strata,  and  probably  be  identical  with  the  one  above 
described. 

No.  VIII.  Sandstone. 

On  the  western  slope  of  the  hills  which  we  first  meet  in  the  as- 
cent of  the  Chesnut  ridge,  and  which  form  the  first  bench  or  terrace 
on  the  flank  of  the  mountain,  the  only  rock  seen  in  place,  is  a slaty 
sandstone  of  abrown  color.  It  is  hard  and  coarse-grained,  occurs  in 
layers  from  six  to  eight  inches  thick,  which  increase  in  number  and 
thickness  towards  the  lower  part  of  the  stratum.  It  is  very  indis- 
tinctly exposed,  being  covered  with  soil,  vegetation  and  the  debris 
from  the  more  elevated  rocks  of  the  mountain.  This  stratum  was 
principally  noticed  at  Uniontown;  but  in  other  situations,  tlie  rock 
immediately  at  the  base  of  the  mountain,  is  so  similar  to  it  in  many 
respects,  that  it  is  not  practicable  to  distinguish  them. 

Our  principal  object  in  the  explorations  during  the  past  season, 
being  to  ascertain  the  nature  and  contents  of  the  strata  which  com- 
pose the  valley  of  the  Monongahela,  as  far  eastward  as  the  base  of 
Chesnut  ridge,  our  examinations  of  the  mountain  were  necessarily 
very  general.  From  a deficiency  of  lime,  which  another  season  will 
remedy,  we  were  only  enabled  to  investigate  minutely  a few  points. 
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namely:  opposite  Uniontown,  on  the  National  road,  at  the  gap  of  the 
Youghiogheny,  opposite  Mount  Pleasant,  on  the  Loyalhanna,  near 
Younginanstown,  and  on  the  Conemaugh,  above  Blairsville. 

Along  the  western  base  of  the  ridge,  the  Pittsburg  series  rises  to 
the  surface,  the  coal  No.  seen  in  place  on  the  Allegheny  river,  be- 
ing in  many  places  from  half  a mile  to  two  miles  from  the  mountain. 
It  is  by  no  means  easy,  however,  to  distinguish  the  other  strata  asso- 
ciated with  it.  From  the  Youghiogheny  to  the  Slate  line  in  a south- 
western direction,  there  may  be  seen  a depression  or  narrow  valley 
running  along  the  foot  of  the  mountain.  Immediately  west  of 
this  little  basin  or  valley,  there  rises,  displaying  along  its  eastern 
slope  one  or  two  low  steps  or  terraces,  a long  anticlinal  elevation  of 
considerable  breadth  but  no  great  height.  It  can  be  traced  north  of 
the  Youghiogheny,  but  in  that  direction  gradually  becomes  less  dis- 
tinct. This  valley  was  most  probably  formed  originally  by  the  scoop- 
ing action  of  the  retreating,  waters,  as  they  precipitated  themselves 
down  the  western  flank  of  the  mountain,  rushing  with  enormous 
momentum  over  the  soft  shales  that  so  largely  compose  this  lower 
stratum  of  the  coal  measures.  Its  existence,  interesting  as  a subject 
for  geological  speculation,  is  rendered  additionally  important  by  the 
impediments  it  offers,  in  the  present  state  of  the  surface  of  the  coun- 
try, to  our  ascertaining  all  the  strata  which  lie  immediately  beneath 
the  great  Pittsburg  coal  seam,  and  which  necessarily  reach  the  sur- 
face along  this  belt  of  country,  at  the  base  of  the  mountain.  The 
foregoing  account  of  this  lower  part  of  the  series  is,  however,  tolera- 
bly complete,  and  I entertain  a confident  hope  that  the  explorations 
of  the  next  season  in  the  same  district  will  leave  nothing  of  practical 
or  scientific  interest  connected  with  these  rocks  undetermined.  By 
employing  the  more  ample  data  which  we  are  collecting  along  the 
western  base  of  Chesnut  ridge,  to  interpret  the  stratification  of  the  far 
less  distinctly  developed  basin  that  lies  along  the  eastern  base  of  the 
same  rnountain,  we  shall  be  able  to  clear  up  much  existing  obscurity 
in  our  knowledge  and  add  materially  to  the  usefulness  of  future  explo- 
rations in  that  quarter. 


8S 


PITTSBURG  SERIES. 

Commencing  at  the  level  of  the  Ohio  river  at  Pittsburg,  and  e7n- 
bracing  in  the  ascending  order  all  the  strata,  to  the  uppermost  in 
the  series  as  far  as  they  have  yet  been  identified. 

No.  1.  Red  and  Blue  Calcareous  Shale. 

At  Pittsburg  we  find  at  the  base  of  the  hills  which  overlook  the 
city,  a bed  of  variegated  calcareous  shale,  of  a peculiar  mottled  ap- 
pearance, its  lower  portion  reaching  down  nearly,  if  not  quite  to 
the  brink  of  the  Ohio  river.  This  shale  we  make  the  first  in  our 
enumeration  of  the  strata  which  compose  the  valley  of  the  Monon- 
gahela.  At  the  mouth  of  Sawmill  run,  and  at  several  other  places  in 
that  vicinity,  a bed  of  sandstone  is  seen  just  rising  above  the  water 
level,  probably  the  upper  part  of  a thick  deposite  ; but  as  it  has  not 
yet  been  observed  in  other  places,  and  no  opportunity  for  its  further 
examination  has  been  thus  far  afforded,  it  is  omitted  for  the  present, 
and  considered  as  belonging  to  the  strata  beneath  the  present  series. 
The  shale  above  mentioned  is  a bed  of  considerable  thickness  ; it 
consists  of  two  varieties,  one  blue  and  the  other  a bright  purple  or 
red,  irregularly  intermixed  in  spots,  blotches  and  bands.  The  blue 
variety  lies  sometimes  in  continuous  layers.  It  is  soft  and  calcare- 
ous, sometimes  without  any  regular  cleavage,  and  exists  throughout 
as  a rather  homogeneous  mass,  very  friable  and  easily  crumbled  by 
the  weather.  Dispersed  through  it,  are  numerous  calcareo-ferrugi- 
nous  concretions,  lying  in  irregular  layers,  and  occasionally  so  abun- 
dant as  to  constitute  a considerable  part  of  the  whole  bed.  They 
are  of  all  sizes,  more  or  less  ferruginous  and  excessively  hard. — 
Some  minute  fossils  have  been  detected  in  this  stratum,  but  it  is  gen- 
erally not  fossiliferous.  The  quantity  of  calcareous  matter  diffused 
through  the  shale  is  such,  in  fact,  as  to  warrant  our  considering  it  an 
impure  marl.  From  Pittsburg  it  may  be  traced  along  the  western 
bank  of  the  Allegheny  river  to  some  distance  above  Sharpsburg,  rising 
as  it  extends  northward  in  conformity  with  the  general  slight  south- 
western dip  of  the  strata.  On  Thompson’s  run,  a branch  of  Turtle 
creek,  fourteen  miles  east  of  Pittsburg,  it  is  met  with  at  nearly  the 
same  elevation  as  at  that  city,  forming  the  base  of  the  hills.  Being 
at  the  bottom  of  the  series  as  hereabouts  exposed,  it  is  only  within 
confined  limits,  restricted  to  the  lowest  parts  of  the  central  district  of 
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the  coal  basin,  that  this  stratum  is  exhibited.  Back  from  the  rivers 
it  conceals  itself  beneath  the  hills,  and  must  finally  crop  out  upon  the 
surface  (if  it  does  not  thin  away)  towards  both  the  south-eastern  and 
northern  sides  of  the  basin,  where  we  hope  that  extended  researches 
will  identify  it  and  trace  its  position. 

No.  II.  Coal. 

* Resting  on  the  above,  is  a thin  seam  of  coal,  varying  in  its  thick- 
ness from  six  to  eighteen  inches,  and  of  good  quality,  and  though  a 
narrow  band,  ranging  over  a considerable,  perhaps  even  an  extensive 
area  of  country.  It  is  hard,  black  and  brilliant.  It,  is  well  displayed 
in  contact  with  the  preceding  stratum  at  the  base  of  the  hills  in  the 
immediate  vicinity  of  Pittsburg,  and  was  detected  by  us  also  in  In- 
diana township,  Allegheny  county,  and  in  Franklin  township,  West- 
moreland county.  It  probably  crops  out  towards  the  north  and  east, 
with  the  other  members  of  the  series,  but  its  thinness  renders  it  ditfi- 
cult  to  trace  it  by  any  indications  of  its  own  on  the  surface.  One 
foot  is  about  its  average  thickness. 

No.  III.  Limestone. 

This  is  the  highest  fossiliferous  limestone  met  with,  in  the  Monon- 
gahela  valley.  It  is  a dark  grey  or  black  limestone  ; when  first  ex- 
posed is  extremely*hard,  effervesces  freely  when  treated  with  an  acid, 
and  is  remarkable  for  the  abundance,  though  not  the  variety  of  the 
fossils  diffused  through  it.  These  are  principally  bivalves,  species 
of  productus,  leptena,  terebiatula,  &c.  Joints  of  encrini  are  also 
very  abundant,  from  one-sixteenth  to  one-half  an  inch  in  diameter, 
the  column  being  composed  of  crystallized  carbonate  of  lime,  which 
has  a brilliant  appearance  when  freshly  broken.  Another  very  abun- 
dant and  characteristic  fossil  is  a species  of  orthecera,  from  one-half 
to  two  inches  in  size,  often  abundant  on  the  surface  of  the  rock. 
Ammonites  have  also  been  found  in  it.  When  exposed  near  the 
base  of  the  hill,  this  stratum  forms  a shelf  above  the  small  coal  bed; 
it  is  of  a brownish  grey  color,  and  outward  slaty  structure.  If  ju- 
diciously selected  it  will  make  a good  lime,  and  has  been  used  for 
the  purpose  on  the  Mechanics’  and  Farmers’  turnpike  at  Pittsburg. 
In  company  w ith  the  preceding  strata,  it  rises  to  the  north  along  the 
margin  of  the  Allegheny  river.  It  has  been  detected  by  us  in  Indi- 
ana, Wilkins  and  Versailles  townships,  Allegheny  county,  and  in 
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Washington  and  Unity  townships,  Westmoreland  county,  and  on 
the  Kiskiminetas,  below  Saltsburg.  Thickness  about  two  feet. 

No.  IV.  Olive  Slate  A^’o  Buff  Colored  Shale. 

The  next  stratum  ascending,  is  a heavy  deposite,  consisting  of 
shale,  passing  into  slate,  with  sandstone  layers.  The  lower  portion 
is  a soft  shale  of  a drab  or  yellowish  color,  regularly  laminated,  and 
decomposing  into  a stiff  clay.  Nodules  or  concretions  of  compact, 
fine-grained  and  tolerable  pure  limestone  are  dispersed  through  it.  It 
passes  into  a heavy  slate,  of  a blue,  yellow  and  black  color.  It  is 
slightly  micaceous,  contains  a good  deal  of  sand,  and  splits  into 
plates,  somewhat  resembling  roofing  slate.  Upon  this,  in  some 
places,  there  is  a thick  bed  of  slaty  sandstone,  passing  gradually  into 
a smooth  slate.  The  sandstone  layers  are  sometimes  very  compact 
and  heavy,  at  others  separated  by  bands  of  shale.  'I’he  dark  colored 
portions  of  the  stratum,  are  generally  fine-grained,  have  a ready  cleav- 
age, and  contain  impressions  of  plants.  Plates  may  be  obtained 
two  feet  square,  beautifully  marked  with  these  remains  of  an  ancient 
vegetation.  These  are  not  found  in  the  hard  siliceous  upper  layers. 
The  whole  mass  may  sometimes  be  observed,  divided  in  a vertical 
direction  by  joints,  which  separate  it  into  prismatic  blocks  and  im- 
part a picturesque  appearance  to  the  exposed  portions.  Layers  of 
calcareo-ferruginous  concretions  are  found  rumfing  parallel  to  the 
cleavage.  They  are  generally  round  and  rough  or  knotty  on  the 
surface,  and  from  two  to  four  inches  in  diameter. 

The  upper  part  of  this  bed,  immediately  beneath  the  overlying 
stratum,  differs  frequently  in  appearance  from  the  rest.  It  is  much 
softer,  red  or  yellow  in  color,  and  slightly  ferruginous.  The  hard 
siliceous  portions  afford  an  abundant  supply  of  good  flagstones. 
The  dark  black  bands  have  been  mistaken  for  the  soft  shale  accom- 
panying the  coal. 

This  member  of  the  series  may  be  traced  generally  along  the 
water  courses  throughout  Allegheny  county,  and  is  exposed  in  Unity 
and  Franklin  townships,  Westmoreland  county,  and  Connelsville 
township,  Fayette  county. 

Thickness  by  estimation — one  hundred  feet. 
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No.  V,  Grey  Sandstone — Building  Stone. 

Upon  the  above,  there  rests  a valuable  and  important  deposite  of 
sandstone.  The  lower  portion  is  very  solid  and  compact,  affording 
an  excellent  material  for  building  and  differing  from  the  upper,  which 
is  generally  too  slaty  and  broken  to  be  used  for  this  purpose.  The 
prevailing  color  is  a light  grey,  with  a yellowish  tinge  ; in  other 
places  it  is  brown  and  brownish  green.  It  vanes  in  composition  as 
much  as  in  color,  but  generally  admits  of  being  easily  dressed,  and 
of  being  readily  split  into  prismatic  blocks.  Some  portions  are  re- 
markably micaceous,  in  others  the  mica  is  entirely  wanting.  Occa- 
sionally, it  is  not  fit  for  masonry,  being  too  friable,  and  crumbling  too 
freely  on  exposure  to  the  atmosphere,  in  consequence,  chiefly,  of  its 
containing  in  these  cases,  a considerable  proportion  of  clay.  In  this 
rock,  the  lines  of  deposition  are  very  manifest,  forming  beautiful 
curves  and  accurately  representing  the  eddying  currents,  by  which 
the  fine  sand  was  originally  deposited.  These  are  most  evident, 
where  a brown  layer  interposes  itself  in  the  lighter  colored  rock. — 
Imbedded  in  the  lower  parts  of  the  mass,  are  great  quantities  of  peb- 
bles, which  differ  in  color  and  composition  from  the  material  of  the 
surrounding  sandstone;  they  consist,  generally,  of  a drab  or  a bluish 
colored  clay  of  a fine  texture,  and  contain  minute  specks  of  mica ; 
they  are  from  one  tq  fifteen  inches  in  diameter,  but  always  rounded, 
and  apparently  water  worn.  The  question  of  their  origin  suggests 
some  interesting  enquiries,  but  I shall  for  the  present  waive  all  mat- 
ters of  mere  hypothesis. 

The  lower  part  of  the  stratum  contains  also  thin  seams  of  vegeta- 
ble remains.  These  fill  the  joinings  of  the  layers,  and  are  composed 
of  black  carbonized  matter,  which,  in  some  instances,  assume  the 
condition  of  a pure  coal.  They  are  slaty,  friable,  and  emit  a bitu- 
minous odor,  when  freshly  broken.  These  impressions  are  gene- 
rally so  interlaced  and  compact  together,  that  it  is  difficult  to  dis- 
tinguish their  forms ; now  and  then,  however,  distinct  figures  are 
traceable  from  six  to  eight  inches  broad,  and  also  curved  stems  of 
considerable  thickness. 

In  many  situations,  this  rock  is  soft,  crumbly  and  granular,  con- 
sisting of  rounded  grains  of  sand,  of  a dark  green  and  sometimes  a 
brown  color,  passing  into  a ferruginous  reddish  tint.  This  change 
of  color  depends  upon  the  quantity  of  iron  present  in  the  rock,  and 
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the  stage  of  decomposition  to  which  it  has  arrived.  The  grains  are 
of  pure  white  quartz,  evidently  water-worn  and  united  by  a calcare- 
ous cement,  particularly  in  the  green  and  brown  varieties.  In  the 
former,  some  minute  fossil  univalve  shells  have  been  detected. 

This  rock  is  sometimes  met  with,  in  a state  of  complete  decom- 
position in  the  form  of  a coarse  sand.  Certain  layers  are  yellow, 
others  bright  red,  with  intervening  layers  of  gray  sandstone,  which, 
by  their  containing  but  little  iron,  have  resisted  decomposition.  In 
these  cases,  the  thin  flakes  of  the  vegetable  remains  have  been  re- 
placed by  layers  of  black  clay  and  sand.  The  rock  in  this  state  is 
too  friable  to  admit  of  being  transported.  The  upper  part  of  the 
main  stratum  into  which  the  preceding  passes,  is  generally  very 
schistose,  with  irregular  laminations,  and  presents  a broken,  shattered 
appearance.  It  is  sometimes  very  full  of  nodules,  which  are  chiefly 
concretions  of  an  impure  iron  ore.  This  stratum  affords  an  abun- 
dant supply  of  building  stone  to  the  city  of  Pittsburg.  The  sand- 
stone employed  in  the  construction  of  the  new  Court-house,  the 
Western  Penitentiary,  and  other  public  buildings,  and  also  some 
private  edifices,  belongs  to  this  member  of  the  series.  It  is  quarried 
in  many  places  on  the  Monongahela,  along  whose  banks  it  can 
readily  be  traced,  until  it  sinks  below  the  water  level  of  the  country, 
along  with  the  other  strata  situated  below  the  Pittsburg  coal.  Me- 
dium thickness  seventy  feet. 

No.  VI.  Shale. 

This  is  a bed  of  red  and  marly  shale,  internally  blue  and  mottled, 
resting  on  the  schistose  part  of  the  preceding  stratum,  and  forming 
in  the  hill  sides  a well-defined  belt  of  a bright  red  or  purple  color. 
It  is  in  general  imperfectly  laminated,  slightly  calcareous  and  con- 
tains traces  of  fossil  shells.  It  is  not  exposed  on  the  hills  immedi- 
ately around  Pittsburg,  but  may  be  observed  on  the  level,  or  slightly 
undulating  flat  upon  which  East  Liberty  is  situated.  It  extends 
widely  through  Allegheny  county.  The  thickness  averages  twelve 
feet. 

No.  VII.  Shale  and  Slaty  Sandstone. 

The  next,  in  order,  is  a thin  and  inconspicuous  bed,  yet  sufli- 
ciently  different  from  the  accompanying  strata  to  claim  for  it  a 
separate  recognition.  It  consists  of  blue  or  yellowish  green  slate, 
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marked  with  ferruginous  discolorations,  and  contains  layers  of  sand- 
stone. When  these  predominate,  it  is  a coarse  slaty  sandstone. 
Ten  feet. 

No.  VIII.  Limestone. 

This  is  the  first  or  lowest  of  the  non-fossiliferous  beds  of  lime- 
stone beneath  the  Pittsburg  coal  seam.  It  is  a well-defined  stratum 
consisting  of  a hard,  yellowish  or  butf  colored  limestone,  jointed  into 
square  blocks.  It  effervesces  freely,  gives  out  an  argillaceous  odor, 
and  is  marked  with  transparent  specks  of  crystallized  carbonate  of 
lime.  It  probably  contains  too  much  oxide  of  iron  and  argillaceous 
matter  to  yield  a good  lime.  For  weight  and  hardness  it  is  quite 
remarkable.  Although  frequently  exposed  along  the  hill  sides,  it  is 
not  easy  to  trace  this  stratum,  as  it  is  very  apt  to  be  covered  up  by 
the  matter  from  the  overlying  shales.  Thickness  three  feet. 

No.  IX.  Red  and  Blue  Shale. 

Reposing  in  immediate  contact  with  the  preceding,  we  observe  a 
bed  of  red  and  blue  shale,  distinguished  by  its  want  of  tenacity,  its 
bright  colors  and  smooth  cleavage.  The  red  and  blue  portions  are 
irregularly  intermixed.  This  is  one  of  the  colored  shales  which 
give  the  red  and  variegated  appearance  to  the  lower  part  of  this  se- 
ries and  may  be  met  with  on  the  sides  of  the  hills  and  ravines, 
throughout  Allegheny  and  the  northern  part  of  Westmoreland  coun- 
ties. Around  East  Liberty,  this  and  the  next  stratum  are  found  on 
the  surface  of  the  remarkable  flat  on  which  that  suburb  is  situated,  in 
many  places  decomposed  and  forming  a red  soil.  Thickness  four 
feet. 

No.  X.  Buff  Colored  Shale. 

Along  the  escarpement  of  the  hills  where  the  strata  have  been  laid 
bare  by  slides  or  aiiificial  excavations,  we  meet  with  a smooth  face 
of  compact  and  well  laminated  shale  of  a light  yellow  and  buft'  color 
This  shale  so  greatly  resembles  in  appearance  some  of  the  other  beds, 
that  it  can  only  be  identified  by  its  relative  position  to  the  accom- 
panying strata.  The  surface  is  frequently  white  from  infiltrations  of 
carbonate  of  lime,  and  in  other  places  is  tinged  brown  with  ferrugi- 
nous stains.  Thickness  eighteen  feet. 
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No.  XI.  Yellow  and  Purple  Shale. 

We  have  next  a bed  of  variegated  shale  extending  to  the  bottom 
of  t!ie  next  limestone.  The  lower  part  is  frequently  of  a dark  pur- 
ple color,  and  is  very  soft  and  not  well  laminated.  The  prevailing 
color  is  yellow.  It  is  frequently  exposed  on  the  sides  of  the  runs 
and  water  courses.  Calcareous  nodules  are  scattered  through  it, 
sometimes  constituting  the  largest  portion  of  the  stratum.  Thickness 
ten  feet. 

No.  XII.  Limestone. 

Upon  the  preceding,  is  a thin  bed  of  limestone,  resembling  No. 
VIII  in  appearance  and  composition.  Blocks  of  it  are  frequently 
scattered  along  the  base  of  the  hills,  having  fallen  down  from  the 
washing  away  of  the  underlying  bed  of  shale.  Thickness  two  feet. 

No.  XIII.  Red  and  Yellow  Shale. 

The  next  stratum  is  a bed  of  red  and  yellow  shale.  It  varies 
much  in  composition,  but  preserves  its  variegated  character.  It  is 
soft  and  fiiable  and  contains  a few  calcareous  nodules.  Thickness 
twelve  feet. 

No.  XIV.  Limestone. 

Over  this  rests  a conspicuous  and  widely  expanded  bed  of  lime- 
stone of  moderate  thickness;  owing  to  the  presence  of  the  oxide  of 
iron,  it  is  yellow  on  the  surface,  though  internally  its  color  is  dark 
blue.  It  breaks  off  in  square  or  oblong  blocks,  which  are  hard  and 
heavy.  Portions  of  it  might,  perhaps,  receive  a good  polish,  and 
experiments  to  ascertain  this  point  will  be  made.  By  the  decompo- 
sition of  the  underlying  shales,  it  is  often  found  tumbled  down  at  the 
base  of  the  high  hills  -which  enclose  the  Monongahela  and  Youghio- 
gheny  rivers,  along  whose  shores  its  fragments  are  frequently  abun- 
dant. Thickness  from  three  to  five  feet. 

No.  XV.  Shale  and  Sandstone. 

Surmounting  the  last  limestone,  there  occurs  a thick  and  important 
deposite  of  shale  and  sandstone  somewhat  variable  as  to  its  compo- 
sition, which  extends  up  to  the  next  bed  of  limestone  or  that  which 
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underlies  the  miiin  Pittsburg  coal  seam.  It  may  in  almost  all  cases 
be  seen  where  the  coal  itself  is  exposed,  generally  in  the  character  of 
a grey  slate,  well  laminated  with  interspersed  sandstone  layers,  vary- 
ing from  a few  inches  to  several  feet  in  thickness,  and  separated 
by  soft  bands  of  shale.  The  upper  part  of  this  stratum  adjacent  to 
the  limestone  is  frequently  very  soft  and  friable,  abounding  in  calca- 
reous nodules,  irregularly  dispersed  throughout  the  mass.  Occa- 
sionally, but  not  very  often,  the  sandstone  layers  increase  in  number 
and  thickness,  with  a corresponding  diminution  of  the  shales,  giving 
rise  to  a sandstone  sufEciently  compact  to  be  employed  in  building. 
It  is  quarried  for  this  purpose  in  the  vicinity  of  Pittsburg,  though 
more  usually  its  principal  useful  application  is  in  supplying  much 
excellent  flagstone,  which  it  readily  affords  of  large  size  and  very 
smooth  surface.  This  stratum  extends  through  the  valley  of  the 
Monongahela,  from  the  foot  of  Chesnut  ridge  to  the  western  boundary 
of  the  State,  obeying  the  general  inclination  of  the  accompanying 
strata,  and  exposed  in  corresponding  situations.  The  sandstone  layers 
very  frequently  exhibit  “ripple  marks,”  disposed  with  great  regular- 
ity, showing  that  the  rock  was  deposited  from  a rather  gentle  current 
and  probably  in  a shallow  sea.  Impressions  of  arundinaceous  plants 
are  not  uncommon.  Thickness,  by  estimation,  thirty  feet. 

No.  XVI.  Limestone. 

Resting  on  the  above,  and  immediately  underlying  the  Pittsburg 
coal  seam,  is  a bed  of  limestone  of  characteristic  appearance  and  re- 
markable for  the  regularity  with  which  it  accompanies  the  coal.  It 
consists  of  blue  and  black  limestone  in  layers  from  six  to  ten  in  num- 
ber, separated  by  shale.  One  of  these  layers  is  generally  found  im- 
mediately under  the  coal  seam,  succeeded  by  the  principal  body  of 
the  shale,  beneath  which  are  the  remaining  layers  of  limestone  in  a 
close  and  continuous  stratum.  These  layers  are  from  one  to  two  and 
a half  feet  in  thickness  and  vary  in  their  color,  which  is  generally 
dark  blue,  though  at  other  times  it  is  a deep  black,  in  which  case 
the  rock  is  ferruginous,  and  gives  out  a bituminous  odour.  When 
there  is  a deficiency  of  calcareous  matter,  the  upper  layer  adjacent  to 
the  coal  seam  is  wanting,  and  its  place  is  supplied  by  a layer  of  ex- 
cessively hard  calcareous  nodules  called  “ nigger  heads”  by  the  mi- 
ners, and  which  are  imbedded  in  the  usually  intervening  shale.  In 
the  northern  part  of  the  district  this  shale  is  of  a light  yellow  and 
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Ijrown  color,  is  slightly  calcareous  and  contains  some  ferruginous 
concretions.  In  the  eastern  part  of  the  district,  along  the  base  of 
Chesnut  ridge,  it  is  distinguished  as  one  principal  depository  of  the 
valuable  iron  ore  for  which  that  belt  of  country  is  deservedly  noted. 
Like  many  of  the  other  strata  of  the  series,  it  appears  to  augment  in 
thickness  and  particularly  in  its  ferruginous  character  as  we  advance 
south  and  south-east.  It  is  chiefly  along  the  eastern  outcrop  of  the 
Pittsburg  coal  seam,  that  we  are  to  look  for  valuable  deposites  of  iron 
ore.  Thus,  in  George  and  Union  townships,  in  Fayette  county, 
large  quantities  of  admirable  ore  are  obtained  from  this  stratum. 

It  underlies  the  coal  which  is  here  of  increased  thickness.  The 
ore  is  of  the  variety  properly  called  an  argillaceous  protocarbonate  of 
iron,  distiibuted  in  layers  throughout  the  shales.  There  are  three  of 
these  layers  in  close  proximity  in  many  places  ; the  first,  called  the 
blue  stone,  is  about  two  feet  below  the  coal  and  separated  from  the 
next,  the  masses  of  which  are  smaller  in  si?:e,  by  clay  or  crumbling 
shale  from  one  to  two  feet  in  thickness.  Under  this  is  the  third 
layer  or  bed,  of  still  smaller  nodules,  separated  from  the  former  by 
two  feet  of  shale.  Ore  has  been  found  in  this  stratum  in  various 
neighborhoods. 

Instead  of  the  black  and  crumbling  shale  dividing  the  lower  layers 
of  limestone,  we  sometimes  witness  a layer  of  coal  one  foot  thick. 
This  is  the  case  at  Brownsville  and  Connellsville.  Its  true  character 
and  composition  may  be  ascertained  from  a comparison  of  sections 
taken  near  Pittsburg,  Canonsburg,  Williamsport,  Limetown,  M'Kees- 
port,  Elizabethtown,  Brownsville,  Connellsville,  Blairsville,  and  other 
points  throughout  the  district  explored.  Average  thickness  of  the 
whole  stratum  twenty-five  feet. 

No.  XVII.  Coal — Pittsburg  Seam. 

Resting  on  the  great  limestone  bed,  we  find  the  important  coal 
seam,  from  which  the  city  of  Pittsburg  and  its  environs  are  supplied 
with  this  indispensable  mineral,  and  which  may,  therefore,  by  way 
of  distinction,  be  entitled  the  Pittsburg  seam.  It  is  probably  the 
most  important  and  extensively  accessible  seam  of  coal  in  our  west- 
ern coal  measures.  The  examinations  of  the  season  have  shown 
that  it  spreads  uninterruptedly  over  the  whole  valley  of  the  Monon- 
gahela,  from  the  base  of  the  Chesnut  ridge  to  the  western  boundary 
of  the  State,  if  not  to  the  Ohio  river.  The  critical  investigation  of 
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this  bed  and  its  aciompanying  ores,  is  highly  interesting,  and  leads 
to  some  curious  and  striking  geological  inferences.  The  uniform 
disposition  of  vegetable  matter  over  so  extensive  a tract  of  ocean,  is 
in  itself  a geological  fact,  richly  worthy  of  consideration,  by  any  in- 
telligent mind,  while  the  regularity  with  which  it  maintains  its  char- 
acteristic features,  is  not  less  remarkable,  or  less  likely  to  inspire  us 
with  curiosity  to  know  more  of  the  mighty  operations  of  nature,  dur- 
ing the  earlier  conditions  of  the  earth’s  ever  changing  surface. 

It  consists  of  three  parts,  first  the  main  breast  of  coal,  and  above 
this  a layer  of  clay,  and  over  this  again  a bed  of  coal,  forming  the 
roof.  The  former  of  these  rests  upon  the  limestone,  from  which  it 
is  separated  generally  by  a few  inches  of  blue  clay  or  decomposed 
shale.  It  is  from  five  and  a half  to  eight  feet  in  thickness,  affording 
coal  of  the  purest  and  best  kind.  In  the  neighborhood  of  Pittsburg, 
the  lower  part  of  this  mass  for  about  one  foot  in  depth,  abounds  in 
thin  seams  of  pyritous  shale,  and  is  hence  rejected  by  the  miners. 
Above  this  part  of  the  seam,  there  is  the  stratum  of  blue  or  black 
clay-shale,  dividing  it  from  the  coal  roof.  It  is  hard  and  compact 
when  first  dug  out,  but  on  exposure  to  the  atmosphere  crumbles  down 
into  a soft  clay.  It  is  generally  free  from  gritty  particles  and  with  a 
similar  layer  in  the  coal  next  the  roof,  it  has  been  advantageously 
used  in  the  manufacture  of  fine  bricks.  Above  it  is  the  roof  coal, 
consisting  of  a bed  of  coal  with  shale  intermixed  in  numerous  thin 
layers.  Towards  the  bottom  this  is  a band  of  true  coal  from  one  to 
two  feet  thick  ; the  higher  layers  are  generally  thin.  The  coal  in 
this  part  of  the  seam,  is  in  itself  of  good  quality,  but  the  expense  of 
separating  it  from  the  accompanying  slate  is  generally  too  great  to 
justify  the  attempt.  Hence  the  miners  along  the  Monongahela,  con- 
tent themselves  with  extracting  the  lower  division,  leaving  the  re- 
mainder to  form  the  roof  of  their  drifts.  In  Allegheny  county  the 
main  breast  varies  from  five  to  six  feet  in  thickness,  but  as  we  ascend 
the  Monongahela  and  approach  near  the  Chesnut  ridge,  it  enlarges 
much,  yielding  in  some  places  from  eight  to  nine  and  a half  feet  of 
pure  and  compact  coal.  The  quantity  of  pyrites  in  the  clay  and 
shale  accompanying  the  coal,  is  very  considerable ; these  layers  rea- 
dily crumble,  and  when  exposed  to  the  atmosphere  are  generally  co- 
vered with  copperas,  produced  by  the  chemical  action  upon  the  sul- 
phuret  of  iron.  These  natural  incrustations  of  copperas  are  very  com- 
mon throughout  the  district.  In  many  instances,  the  coal  of  the  roof 
has  been  precipitated  by  a slipping  of  the  hill  side  upon  the  lower 
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part  of  the  seam,  in  which  case  the  latter  has  often  taheri  fire  from 
the  heat  evolved  by  the  chemical  decomposition  just  mentioned. — 
This  has  occurred  particularly  at  the  mouth  of  the  Redstone  creek, 
in  Fayette  county,  where  the  overlying  shale,  has  been  baked  and 
reddened  by  the  combustion.  The  shale  and  clay  of  the  upper  part 
of  the  seam,  abound  in  casts  and  impressions  of  plants,  many  of 
which  are  very  beautiful. 

In  tracing  this  seam  of  coal,  it  was  an  object  from  the  commence- 
ment, to  ascertain  the  dip  and  range  of  so  important  a deposite,  but 
we  were  soon  made  aware,  that  this  could  only  be  accomplished  by 
a series  of  accurate  measurements  of  the  height  of  the  coal  itself, 
and  the  adjacent  strata  at  different  points  throughout  the  country. — 
From  the  peculiar  character  of  the  region,  a knowledge  of  the  dip  is 
of  little  use  for  this  purpose,  being  generally  affected,  if  not  produc- 
ed by  the  manner  in  which  the  incumbent  strata  have  been  cut 
through  at  the  time  of  the  original  denudation  of  the  country.  The 
measurements  which  were  made  for  this  purpose  were  merely  ex- 
perimental, and  their  completion  may  be  more  properly  left  to  a later 
stage  of  the  survey.  Enough  was  developed  to  render  it  highly  pro- 
bable that  this  bed  observes  a nearly  horizontal  position,  dipping  very 
slightly  to  the  south-west,  with  undulations  running  through  it,  from 
north  east  to  south-west  parallel  to  the  axis  of  the  Chesnut  ridge,  and 
affording  a miniature  representation  of  what  has  taken  place  on  a 
larger  scale  along  the  south-eastern  side  of  the  whole  coal  field,  near 
the  Allegheny  mountain.  Over  the  most  considerable  of  the  lines 
of  elevation,  the  only  one  which  has  yet  been  minutely  examined, 
the  upper  beds  of  coal  have  been  swept  away,  and  the  inferior  strata 
exposed.  The  anticlinal  axis  alluded  to,  runs  parallel  to  the  western 
base  of  the  Chesnut  ridge,  keeping  usually  within  about  seven  miles 
of  it.  It  may  be  seen  about  four  miles  west  of  Greensburg,  West- 
moreland county  ; passing  thence  south-west,  it  may  be  detected  a 
few  miles  west  of  Mount  Pleasant  and  Connellsville;  three  miles  west 
of  Uniontown,  Fayette  county,  and  in  the  vicinity  of  Mount  Morris, 
Greene  county.  East  of  this  line  a few  miles,  the  coal  resumes  its 
western  dip,  and  is  found  regularly  cropping  out  along  the  base  of  the 
Chesnut  ridge,  particularly  near  Uniontown,  Connellsville,  Mount 
Pleasant  and  Youngmanstown.  Its  northern  outcrop  is  believed  to  be 
about  five  miles  north  of  Pittsburg,  passing  through  the  northern  parts 
of  Westmoreland  county,  and  that  part  of  Beaver  which  lies  south  of 
the  Ohio  river.  As  we  approach  the  Kiskiminetas,  the  coal  is  found 
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on  ihe  summit  of  the  highest  hills,  and  the  lower  members  of  the 
series  begin  there  to  make  their  appearance.  Whether  the  Pittsburg 
coal  seam  extends  north  of  the  Kiskiminetas  is  not  known,  as  no  ex- 
aminations have  yet  been  made  in  that  district.  Its  extension  in  that 
direction  is  not,  however,  probable,  for  the  coal  seams  at  Saltsburg, 
Leechburg  and  other  places  on  the  river,  belong  to  the  strata  below 
the  Pittsburg  series. 

A more  full  account  of  this  inexhaustible  bed  will  appear  in  my 
final  detailed  report,  where  all  its  Geological  relations  and  its  depth 
below  the  surface  of  the  country,  at  almost  every  point  as  ascertained 
by  measurement  and  calculation,  can  be  exhibited  by  the  aid  of  draw- 
ings and  Geological  maps. 

No.  XVIIL  Shale. 

Ueposing  directly  upon  the  coal  seam,  we  observe  a bed  of  shale 
passing  generally,  but  not  always  into  the  overlying  sandstone. 
The  line  separating  it  and  the  roof-coal  is  usually  well  defined.  In 
the  neighborhood  of  Pittsburg,  where  it  forms  in  connexion  with  the 
next  member  of  the  series — the  summits  of  the  hills,  we  find  it  a 
brown  friable  and  compact  shale  of  a ferruginous  appearance.  In 
common  with  other  strata,  it  is  composed  of  a mixture  of  sand  and 
elay,  the  shale  enclosingsandstone  layers  of  greater  or  less  thickness, 
which  increasing  as  we  ascend,  in  number  and  size,  pass  gradually 
into  a compact  sandstone.  In  the  northern  part  of  the  district,  this 
stratum  is  remarkable  for  the  quantity  of  mica  that  it  contains,  which 
causes  the  sandstone  layers  to  split  into  large  slabs,  with  a glittering 
micaceous  surface  and  imparts  to  them  at  the  same  time  a crumbling 
texture.  In  other  situations  it  abounds  in  vegetable  impressions,  ap- 
parently the  stems  of  arundinaceous  plants,  &c.  Very  frequently, 
particularly  in  the  lower  part,  it  is  a very  soft  brown  and  black  shale, 
readily  disintregating  and  has  a splintry  fracture,  breaking  off  in 
long,  thin  prismatic  fragments  like  the  splinters  of  decaying  wood. 
The  surface  is  often  covered  with  an  efflorescence,  a part  of  which 
is  copperas.  There  are  two  varieties  of  this  encrusting  matter,  the 
first,  a salt  of  a pure  white  color  in  delicate  crystals,  and  a greenish 
yellow  mass,  into  which  the  former  passes,  by  longer  exposure  to 
the  atmosphere. 

In  Fayette  county,  it  contains  a thick  bed  of  compact,  dis- 
tinctly laminated  black  shale,  resembling  in  the  harder  parts,  a roof- 
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ing  slate  j the  other  layers  are  very  soft  and  black.  This  ineindes  a 
layer  of  coal  one  foot  thick.  Similar  bands,  from  one  to  several 
inches  in  thickness,  are  often  observed  running  irregularly  through 
it.  Iron  ore  in  small  quantity  is  not  rare  in  it,  either  dispersed  in 
irregular  nodules  or  in  thin  layers.  The  most  considerable  deposite 
of  this  kind,  hitherto  observed,  is  in  Connellsville  township,  Fayette 
county,  where  it  imbeds  two  layers  of  argillaceous  ore,  the  upper- 
most a band  of  blue  nodules,  each  from  one  to  two  feet  broad  and 
four  inches  thick.  The  whole  stratum  varies  much  in  its  dimensions,, 
being  in  some  places  very  thick,  and  in  otliers  only  from  five  to  ten 
feet.  It  may,  however,  be  estimated  at  thirty  feet  average  thickness.. 

No.  XIX.  Sandstone. 

At  various  places  along  the  Monongahela,  for  example  : in  the  vi- 
cinity of  Brownsville,  and  higher  up  the  river,  we  behold  a heavy  bed 
of  sandstone  resting  on  the  preceding.  It  is  in  general,  a grey  slaty 
sandstone,  alternating  with  layers  of  brown  and  black  shale.  It  va- 
ries much  in  compactness  and  thickness.  Frequently  it  can  be  ob- 
served from  a great  distance  forming  white  ledges  along  the  hill  sides- 
and  the  banks  of  the  larger  streams.  In  the  southern  part  of  the 
district  we  find  it  in  its  greatest  development,  being  there  frequently 
quarried  as  a building  stone.  Quarries  of  this  rock  are  opened  at 
Williamsport,  on  the  Monongahela,  and  at  several  other  points.  Some 
layers  of  the  stratum  afford  a fine  stone  of  a light  gray  and  yellow 
color,  but  of  variable  texture.  Others  are  full  of  ferruginous  concre- 
tions which  render  these  bands  difficult  to  dress.  Carbonized  remains 
of  the  ancient  vegetation  of  the  coal  are  not  uncommon  in  this  stratum, 
but  no  other  fossils  have  been  observed.  On  the  steep  banks  of  the 
river  and  in  other  situations,  particularly  at  the  mouth  of  Ten  Mile 
creek,  and  for  some  distance  lower  down  the  Monongahela,  the  sand- 
stone appears  to  rest  immediately  upon  the  coal.  Such  appearances 
are  not  unfrequently  caused  by  slides,  which  bring  down  the  heavy 
sandstone  shelf,  over  the  soft  and  yielding  beds  of  the  intervening 
shale.  It  is  not  improbable,  however,  that  No.  XVIII  is  sometimes 
wanting,  and  that  the  present  stratum  is  to  be  found  in  contact  with 
the  Pittsburg  coal  seam.  Average  thickness,  twenty-five  feet. 
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No.  XX.  Shale. 

Directly  over  the  sandstone  there  lies  a stratum  of  yellow  and 
Isrown  shale,  imperfectly  laminated  with  layers  of  sandstone,  alter- 
nating in  it.  One  portion  of  this  rock  is  sometimes  a tough  and 
hard  slate  of  a greyish  color,  containing  grains  of  pure  quartz. — 
When  soft,  it  is  fiequently  pressed  down  upon  the  underlying  sand- 
stone, whose  cavities  and  fractures  it  fills  in  a singular  manner  with 
a mass  of  ferruginous  clay,  shale,  and  sometimes  impure  coal.  No 
part  of  this  stratum  seems  fit  for  building  purposes.  Thickness, 
(twenty  feet. 

No.  XXL  The  Great  Limestone  Deposite. 

This  is  the  most  extensive  and  valuable  calcareous  deposite  in  the 
valley  of  the  Monongahela  or  any  wliere  else  in  the  western  counties 
of  the  State,  for  the  limestone  beneath  the  Pittsburg  coal  is  compara- 
tively thin  and  of  little  importance  as  a source  of  lime  for  masonry 
or  agriculture.  This  ample  stratum,  however,  affords  an  inexhaus- 
tible supply  wherever  it  is  exposed  in  any  part  of  the  district.  From 
the  vicinity  of  Pittsburg  to  the  southern  State  line,  and  from  Chesnut 
rifge  to  the  Ohio  river,  it  may  be  traced  continuously,  either  on  the 
summits  of  the  hills,  or  what  is  more  frequent,  forming  shelves  or  na- 
tural pavements  along  the  beds  of  the  smaller  streams.  It  is  a non- 
fossiliferous  deposite,  no  fossils  having  been  hitherto  found  imbedded 
in  it,  notwithstanding  the  frequency  with  which  it  has  been  examined 
in  tracing  its  range  through  the  country.  The  variation  in  the  thick- 
ness and  particularly  in  the  composition  of  this  stratum  is  remarka- 
ble. It  consists  of  numerous  beds  of  limestone  separated  by  thin 
seams  of  shale.  These  beds  are  sometimes  in  contact,  at  others  they 
include  thin  layers  of  shale  from  one  to  eight  feet  in  thickness.  In- 
stead, however,  of  these  partings  of  shale,  we  occasionally  meet  with 
dividing  bands  consisting  of  a sandstone  which  is  calcareous,  effer- 
vescing slightly  v/ith  acids,  and  passing  sometimes  insensibly  into 
the  limestone.  The  limestone  itself,  is  generally  of  a blue  coloi  of 
various  shades,  is  excessively  hard  and  breaks  ivith  a semi-conchoi- 
dal  fracture.  At  other  times  the  layers  are  black  or  light  yellow, 
and  contain  transparent  specks  of  crystallized  carbonate  of  lime.  The 
latter  variety  is  frequently  veiy  beautiful,  and  apparently  hard  enough 
and  fine  enough  in  texture  to  receive  a good  polish.  If  so,  it  would 
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make  a handsome  ornamental  marble,  although  the  thinness  of  the 
layers  would  interfere  with  its  extensive  use  for  architectural  purposes, 
7’he  black  kind  is  very  hard,  of  a slaty  structure,  and  gives  out  a fceted 
or  bituminous  odour  when  bruised  or  struck.  This  kind  is  generally 
found  in  contact  with  the  interposed  black  shale.  In  some  instances 
it  passes  insensibly  into  it,  when  the  shale  becomes  a black  calcare- 
ous slate,  splitting  readily  into  smooth  plates  and  effervescing  freely 
when  touched  with  an  acid.  Most  generally  the  shale  is  very  soft,  of 
a deep  blue  or  yellow  color,  imperfectly  laminated,  and  decomposing 
readily  into  a soft  clay.  Not  unfrequenily,  it  contains  layers  of  cal- 
careous nodules.  Occasionally,  it  is  very  soft  and  black,  resembling' 
the  outcrop  of  a coal  seam.  In  the  southern  part  of  the  district,  in- 
stead of  shale,  we  find  two  thin  layers  of  coal  separating  the  limestone 
beds.  The  largest  of  these  is  two  and  a half  feet  thick,  and  has  been 
opened  in  several  places  as  a coal  seam.  Over  what  extent  of  coun- 
try it  will  prove  to  be  ci-ntinuous,  must  be  determined  by  future  ob- 
servations. The  coal  is  of  a good  quality,  very  hard,  breaks  into 
lamellar  fragments,  and  is  separated  from  the  layers  of  hard  limestone 
by  only  a few  inches  of  black  slate.  This  band  of  coal  has  the  ap- 
pearance of  being  compressed  by  the  limestone.  By  way  of  distin- 
guishing it,  we  may  entitle  it  the  limestone  coal  seam.  The  other 
band  embraced  by  the  limestone,  is  about  one  foot  thick.  It  is  pro- 
bable that  several  thin  seams  of  coal  of  a few  inches  in  thickness 
would  be  observed  in  this  stratum,  if  the  crumbling  nature  of  the 
dividing  shale  did  not  tend  to  conceal  them.  In  these  shaly  partings 
we  sometimes  meet  with  layers  of  limestone,  in  nodules  of  a largo 
size  and  regular  form,  as  if  in  these  portions  of  the  deposite,  there 
had  not  entered  quite  enough  of  calcareous  matter  to  produce  a con- 
tinuous bed  of  limestone.  The  consideration  of  these  appearances, 
w'ould,  if  we  had  space  for  the  discussion,  throw  some  curious  light 
on  the  original  formation  of  this  important  stratum, 

'riiis  well  characterized  member  oi  the  series  is  readily  recognizedy 
and  is  very  generally  exposed  in  the  ravines  and  hill  sides,  but  being 
a rather  variable  mass  as  regards  its  minuter  features,  it  is  by  no 
means  easy  to  ascertain  in  every  case,  its  precise  composition.  The- 
quarries  established  in  it,  are  generally  mere  strippings  of  the  upper 
layers.  Such  is  the  case  with  those  in  Wilkins  and  Monongahela 
townships,  Allegheny  county,  where  the  rock  seems  to  thin  off  to- 
wards ils  northern  outcrop.  An  idea  of  the  manner  in  which  it  va- 
ries, may  be  obtained,  from  the  following  sections  ; 
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Section  taken  at  Brown's  run,  near  Germantown,  Fayette  county. 


1.  Hard  blue  liraestone  in  layers, 

2.  Blue  and  black  shale,  “ 

3.  Limestone  and  calcareous  shale, 

4.  Coal,  2k  feet  with  one  foot  of  black  slate  beneath, 

5.  Hard  blue  limestone, 

6.  Sandstone  in  layers, 

7.  Slate,  upper  part  soft,  lower  black  and  laminated, 

8.  Hard  blue  limestone  in  layers, 

Whole  thickness  65^  feet, 


18  feet. 
15 
5 

31 

5 

10 

3 

6 
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Section  measured  at  the  south  branch  of  Ten  Mile  creek,  near 
Jefferson,  in  Greene  county. 

1.  Limestone  in  layers,  12  feet. 

2.  Shale,  soft  and  blue,  full  of  calcareous  nodules,  4 

3.  Grey  sandstone  layers,  1 

4.  Limestone  in  layers,  7 

5.  Calcareous  sandstone,  passing  into  the  limestone,  7 

6.  Blue  limestone  in  layers,  20 

Thickness,  51  feet,  51 


Section  at  Brownsville,  in  Fayette  county. 


1.  Limestone,  hard,  in  layers, 

2.  Shale,  black, 

3.  Sandstone,  slaty, 

4.  Black  calcareous  slate,  regularly  lamina- 

ted, 

5.  Limestone,  slaty, 

6.  Hard  blue  limestone. 


25  feet  by  estimation. 

5 
18 

8 

6 
10 


Thickness,  72  feet. 
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It  is  not,  however,  in  every  part  of  the  district,  that  this  deposite 
attains  this  full  developement.  In  Allegheny,  and  the  northern  part 
of  Westmoreland  county,  it  is  met  with,  covering  the  highest  hills 
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with  its  lower  layers.  These  are  sometimes  seen  capping  the  insula- 
ted summits  of  the  hills,  and  forming  a natural  pavement,  completely 
detached  from  the  surrounding  strata.  Advancing  towards  the  south, 
we  find  it  gradually  sinking  under  the  hill  tops,  and  showing  itself 
lower  down  on  the  sides  of  the  creeks  and  small  streams,  and  be- 
coming at  the  same  time  thicker. 

Along  the  western  base  of  the  Chesnut  ridge,  this  stratum  rises  to 
the  surface,  with  a gentle  inclination,  in  company  with  the  other 
members  of  the  series,  being  well  exposed  on  the  Loyalhanna  and 
Youghiogheny  rivers. 

Appearing  as  it  does  on  the  Ohio  river,  at  Wheeling,  it  is  not  im- 
probable that  this  is  the  same  bed  of  limestone  described  by  Dr. 
Heildreth,  as  No.  XXIV,  in  the  first  annual  report  of  the  Geological 
survey  of  Ohio.  This  description  applies  to  it  very  exactly. 

There  are  but  few  of  the  streams  or  even  small  runs  emptying  into 
the  Monongahela,  from  Elizabethtown  to  the  Virginia  line,  along 
which  this  stratum  is  not  well  exposed,  its  beds  either  forming  a series 
of  horizontal  steps  or  platforms  in  the  smaller  water  courses,  or  steep 
and  smooth  escarpments  on  the  hill  sides.  On  its  almost  incalculable 
value  to  the  agriculture  of  our  south-western  counties,  I need  not 
dwell,  but  I cannot  refrain  expressing  a sincere  regret  that  the  im- 
portance of  lime  as  a fertilizer,  should  continue  to  be  so  much  over- 
looked. It  is  proper  in  this  place  to  observe  that  the  shales  between 
the  limestone  beds  themselves,  are  frequently  very  calcareous,  and 
are  consequently,  in  many  cases,  a genuine  mark,  both  as  respects 
their  composition  and  their  agency  upon  the  soil. 

No.  XXII.  Shale. 

Resting  on  the  upper  part  of  the  preceding  limestone,  there  usually 
occurs  a thin,  but  well  marked  bed  of  shale,  of  varying  thickness. 
The  predominant  colors  are  blue  and  yellow,  and  it  is  soft  and  im- 
perfectly laminated.  A bed  of  coal  one  foot  thick  has  been  detected 
in  it,  but  this  is  not  continuous.  Thickness  ten  feet. 

No.  XXIII.  Flaggy  Sandstone. 

The  next  rock  in  order  is  an  important  bed  of  sandstone  distin- 
guished by  its  slaty  and  thinly  laminated  structure,  in  consequence  of 
which  it  affords  an  abundant  supply  of  beautiful  flagstone.  It  is  well 
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exposed  at  the  town  of  Brownsville.  The  flags  are  obtained  by 
splitting  the  rock  with  wedges,  and  can  be  procured  of  any  size  from 
the  thickness  of  one-fouith  of  an  inch  to  one  foot  or  more.  It  owes 
its  slaty  structure  and  ready  cleavage  to  the  abundance  of  mica  dis- 
tributed in  thin  sheets  through  it.  It  is  generally  fine-grained  and  of 
a light  grey  color.  Good  flagstones  are  obtained  from  it  at  Browns- 
ville and  other  places.  The  flaggy  structure  being  owing  to  the  ac- 
cidental presence  of  mica — when  this  ingredient  is  wanting  or  defi- 
cient in  quantity,  the  rock  then  becomes  a compact  sandstone,  and 
the  lower  part  is  sometimes  quarried  as  a building  stone.  Vegetable 
impressions  abound  in  it  in  some  localities.  Its  general  thickness  is 
about  fifteen  feet. 

No.  XXIV.  Shale. 

Over  the  above  we  find  a bed  of  shale,  generally  of  a brown  or 
yellow  color,  and  often  containing  vegetable  impressions.  This 
stratum  has  not  every  where  been  recognized  ; the  overlying  limestone 
next  to  be  described,  sometimes  resting  on  the  preceding  sandstone. 

No.  XXV.  Upper  Limestone. 

This  is  a deposite  of  limestone,  similar  in  character  to  the  great 
deposite,  No.  XXI,  but  of  less  thickness  and  greater  uniformity  of 
composition.  It  consists  of  five  or  more  layers  of  hard  blue  lime- 
stone, separated  by  a parting  of  shale,  which  is  generally  four  feet 
thick,  and  which  contains  calcareous  nodules  and  in  one  instance  a 
layer  of  coal  about  one  foot  in  thickness.  Thickness  of  the  whole 
mass  about  eight  feet. 

No.  XXVI.  Sandstone  and  Shale. 

We  come  next  to  a very  important  but  variable  bed  of  sandstone 
and  shale.  In  Greene  county  it  is  a solid  bed  of  sandstone,  of  a light 
grey  color,  and  is  generally  coarse-grained.  In  other  parts  of  the 
district  the  sandstone  is  in  thin  layers,  from  one  inch  to  two  feet  in 
thickness,  separated  by  soft  yellow  and  brown  seams  of  shale. — 
When  the  arenaceous  layers  are  abundant,  the  stratum  is  a true 
sandstone,  but  when  deficient,  it  passes  into  a bed  of  shale,  the  change 
depending  upon  the  greater  or  less  quantity  of  sandy  particles  present 
in  the  mass. 
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There  is  some  reason  to  believe  that  this  stratum  contains  a seam 
of  coal  three  feet  in  thickness,  which  may  probably  be  the  one  seen 
at  Brownsville,  at  Limetown  and  at  Elizabethtown,  and  which  occurs 
at  various  points  upon  the  hills  in  the  northern  part  of  Washington 
county.  The  precise  situation  of  this  seam  we  have  not  yet  been 
able  satisfactorily  to  determine,  nor  has  it  been  possible,  indeed,  to 
ascertain  whether  it  is  not  identical  with  the  limestone  coal  seam  just 
mentioned.  This  stratum  is  very  little  exposed,  in  many  places  the 
shale  being  easily  buried  by  the  fallen  materials  of  the  hill  sides.  In 
the  eastern  part  of  Greene  county,  this  coal  is  not  seen ; there  the 
stratum  is  a thick  bed  of  alternating  sandstone  and  shale,  and  is  well 
exposed  beneath  the  upper  coal  seam,  to  be  mentioned  presently. 
Owing  to  its  occurring  frequently  in  regularly  divided  layers,  from  a 
few  inches  to  many  feet  in  thickness,  it  can  be  obtained  in  handsome 
flags,  which  are  of  a light  grey  color,  are  slightly  micaceous  and 
easily  worked.  Thickness  thirty-flve  feet. 

No.  XXVII.  Shale. 

This  underlies  generally  the  upper  coal  seam  to  be  next  alluded  to, 
but  sometimes  it  is  very  thin  or  even  entirely  wanting.  It  is  a soft 
yellow  shale,  full  of  calcareous  concretions,  and  the  upper  part  adja- 
cent to  the  coal  is  frequently  converted  by  the  weather  into  a soft  blue 
clay.  Thickness  five  feet. 

No.  XXVIII.  Coal. 

We  have  now  arrived  at  a seam  of  coal,  that  for  importance  ranks 
next  to  the  Pittsburg  seam,  every  where  throughout  the  southern 
part  of  the  valley  of  the  Monongahela.  Although  affording  generally 
a coal  of  very  excellent  quality,  it  is  not  worked  except  in  Greene 
county  and  the  adjacent  parts  of  Wasliington  county.  Over  the 
northern  portion  of  the  district  it  has  been  removed  from  the  surface 
by  denudation.  It  is  about  six  feet  thick  and  rests  on  the  preceding 
shale,  or,  where  that  is  absent,  on  the  underlying  sandstone.  It  is 
divided  near  its  centre  by  a band  of  soft  shale,  which  varies  much  in 
thickness.  The  lower  part  of  the  seam  affords  the  best  coal,  and 
with  care  in  extracting  the  slate,  it  forms  an  excellent  fuel;  the  up- 
per part  is  less  pure,  and  has  a slaty  structure  breaking  into  pieces  of 
a prismatic  shape.  The  adjacent  slate  is  very  full  of  pyrites,  fre- 
quently containing  large  nodules  of  that  mineral,  by  the  decomposi- 
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tion  of  which  copperas  is  abundantly  produced,  forming  a coating  ob 
the  surface  of  the  coal  and  the  included  shale. 

This  seam  of  coal  is  met  with  in  the  high  hills  in  the  neighborhood 
of  Brownsville,  and  also  about  two  miles  east  of  Waynesburg,  in 
Greene  county.  Here  it  is  seen  in  the  bed  of  south  Ten  Mile  creek, 
emerging  from  beneath  the  elevated  ridge  of  country  which  extends 
through  the  c<:ntre  of  that  county,  and  forms  the  high  land  which  sep- 
arates the  tributaries  of  the  Ohio  river  from  those  creeks  which  empty 
into  ihe  Mon  ingahela.  Passing  beneath  this  table  land  it  is  again 
met  with,  as  it  re-appears  on  the  western  side  of  the  county  along 
the  south  fork  of  Wheeling  creek,  a few  miles  from  the  State  line. 
From  the  vicinity  of  Waynesburg,  it  spreads  through  the  eastern  part 
of  Greene  county,  where  it  is  worked  extensively  in  Jefferson  and 
Cumberland  townships.  This  bed  of  coal  will,  when  the  country  be- 
comes more  thickly  settled  and  better  cleared,  be  considered  a highly 
valuable  deposite,  and  will  then  be  found  to  have  a much  wider  range 
than  is  now  attributed  to  it. 

No.  XXIX.  Shale. 

Overlying  the  previous  coal  seam,  we  notice  a bed  of  brown  and 
yellow  shale.  It  is  of  great  thickness  and  seems  to  have  been  com- 
pressed by  the  superincumbent  sandstone.  On  the  south  branch  of 
Ten  Mile  creek,  it  in  some  places  becomes  very  thin,  though  even 
there  it  is  a well  marked  stratum.  Generally,  it  is  covered  with  an 
incrustation  of  impure  copperas,  and  small  quantities  of  iron  ore  are 
sometimes  enclosed  in  it.  It  is  often  but  two  feet  thick,  separating 
the  coal  at  its  outcrop  from  the  overlying  sandstone.  Average  thick- 
ness ten  feet. 

No,  XXX.  Coarse  Brown  Sandstone. 

This  is  the  largest  bed  of  sandstone  belonging  to  the  upper  part  of 
the  series.  It  is  met  with  at  Brownsville,  in  the  high  hills  on  both 
sides  of  the  river,  and  extends  thence  through  Fayette  and  Greene 
counties  to  the  State  line.  This  stratum  is  best  developed  in  Greene 
county,  where  it  extends  from  Waynesburg  eastward  to  the  river,  cap- 
ping the  highest  hills  in  the  neighborhood.  At  Brownsville,  where 
it  has  been  quarried,  it  occurs  as  a coarse  brown  sandstone  of  a singu- 
lar aspect,  varying  much  in  texture  and  composed  of  minute  water- 
worn  grains  of  white  quartz.  Two  varieties  of  the  rock  may  be  dis- 
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tinguished,  the  first  has  a brown  color,  consists  of  large  grains  held  to- 
gether without  any  apparent  cement,  and  on  exposure  to  the  atmos- 
phere, crumbles  rapidly  into  a coarse  sand  of  a sharp  grit.  The 
other  variety  has  a finer  grain,  is  of  a grey  color,  and  would  make  a 
good  building  stone. 

In  Jefferson  and  Franklin  townships,  Greene  county,  where  this 
member  of  the  series  is  well  exposed,  it  forms  a thick  and  massive 
stratum.  In  some  places  it  is  a soft  slaty  sandstone,  externally  of  a 
yellowish  color,  but  in  other  situations  its  texture  is  coarse  and  the 
prevailing  color  a dark  brown.  Large  blocks  of  it  are  frequently 
strewed  over  the  hills.  Occasionally  it  graduates  into  the  underlying 
shale,  but  in  general  its  inferiorsurface  is  well  defined,  it  being  a very 
compact  and  heavy  rock. 

This  stratum  in  the  northern  parts  of  its  range,  has  been  stripped 
off  from  the  surface  by  the  action  of  the  retreating  waters.  On  the 
high  hills  adjacent  to  Hillsborough,  in  Washington  county,  rounded 
boulders  of  a coarse  sandstone  are  found,  which  have  evidently 
been  derived  from  this  stratum;  in  like  manner  in  Menallan  and  Red- 
stone townships,  in  Fayette  county,  similar  blocks  are  found,  scatter- 
ed in  large  fragments  over  the  tops  of  the  highest  hills.  Average 
thickness  thirty-five  feet. 

OF  THE  STRATA  ABOVE  THE  PITTSBURG  SERIES. 

It  is  believed  that  no  part  of  the  district  contains  rocks  superior  in 
their  order  of  stratification  to  those  just  described,  if  we  except  the 
narrow  belt  of  country  a few  miles  in  width,  which  forms  the  divid- 
ing land  between  the  Ohio  and  Monongahela  rivers,  and  which  ex- 
tends from  the  town  of  Washington  southward,  through  Greene 
county  to  Dunkard’s  creek,  on  the  Virginia  line.  The  hills  here  are 
generally  high,  and  not  well  cleared,  affording  few  exposures  adapted 
to  minute  Geological  examinations. 

So  far  as  they  have  yet  been  investigated,  these  upper  strata  con- 
sist of  thin  beds  of  sliale,  sandstone  and  limestone,  imbedding  no 
deposites  of  much  value,  excepting  iron  ore,  which  there  is  reason  to 
believe  exists  in  some  of  the  upper  shales.  When  engaged  in  this 
portion  of  our  exploration,  the  season  was  too  far  advanced  to  enable 
us  to  make  any  very  satisfactory  examinations.  I may,  however, 
subjoin  the  following  section,  the  only  particular  enumeration  of  the 
strata  above  No.  XXX,  that  we  have  been  able  to  construct  from  ac- 
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tual  observations  and  measurement.  It  is  of  course  imperfect,  but 
will  be  rendered  complete  in  the  detailed  investigation,  which  this  dis- 


trict will  require  hereafter. 

Sect.  31.  Shale,  blue  and  friable-,  7 feeU 

32.  Coal,  20  inches;  this  is  worked  in  several  places. 

33.  Shale,  blue,  with  calcareous  nodules,  3 

34.  Limestone  in  layers,  4 

35.  Shale,  soft,  blue  and  badly  laminated,  4 

36.  Limestone  in  three  layers,  4 

37.  Shale,  blue  and  yellow,  10 

38.  Sandstone,  very  slaty,  splitting  into  thin  layers,  20 

39.  Shale,  brown  and  blue,  10 

40.  Coal,  1 

41.  Shale,  brown  and  blue,  4 

42.  Sandstone,  20 


Tins  section  is  the  result  of  observations  made  in  Waynesburg,  ir$ 
Greene  county. 

OF  THE  COUNTIES  NORTH  OF  THE  OHIO  RIVER. 

Transferring  our  attention  in  the  next  place,  to  that  region  of  the 
Slate  which  lies  north  of  the  Ohio  and  west  of  the  Allegheny  rivers, 
let  us  enter  upon  a brief  enumeration  of  the  strata,  as  developed  in 
this  north-western  portion  of  the  basin. 

The  lateness  of  the  period  in  the  summer,  when  the  explorations 
in  this  district  were  begun,  owing  to  the  unavoidable  delay  in  pro- 
curing the  services  of  a competent  assistant,  combined  with  the  ex- 
tent of  country  which  it  was  necessary  we  should  traverse,  in  ihe 
way  of  reconnoissance,  preliminary  to  a systematic  and  detailed 
survey,  besides  certain  impediments,  incident  to  the  examination  it- 
self, arising  out  of  some  local  irregularities  in  the  stratification,  have 
all  conspired  to  prevent  our  arriving  at  as  complete  a knowledge  of 
the  range  and  relative  positions  of  the  rocks  and  their  imbedded 
mineral  deposiles,  as  we  obtained  in  the  more  easily  explored  region  of 
the  valley  of  the  Monongahela.  Nevertheless,  I am  enabled  to  pre- 
sent such  a sketch  of  the  Geology  of  this  portion  of  the  basin,  as  will 
show  the  nature  and  situation  of  its  mineral  resources,  and  convey 
a general  idea  of  the  progress  already  made  in  the  exploration  ; which, 
in  reference  to  the  State  at  large,  is  indeed  the  principal  objects  of 
my  annual  reports.  In  a section  of  the  State  where  the  investigation 
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may  be  said  to  have  been  only  commenced,  there  are  many  local 
facts  and  numerous  and  minute  measurements  already  recorded, 
which  are  necessarily  too  incomplete  to  make  it  proper  to  refer  to 
them  at  present.  They  are  reserved  in  order  to  incorporate  them 
with  fresh  details  to  be  hereafter  collected,  when  their  utility  and 
their  important  practical  bearings,  (now  liable,  possibly,  to  misinter* 
pretation  by  those  who  are  unacquainted  with  the  proper  mode  of 
tracing  the  mineral  deposites  of  an  extensive  region,)  will  justify  any 
present  delay  in  submitting  them  to  the  public., 

STRATA  OF  THE  NORTH-WESTERN  PART  OF  THE  STATE, 
WHICH  LIE  BELOW  THE  COAL  MEASURES. 

For  reasons  already  stated,  these  will  claim,  at  present,  only  a 
passing  notice.  Adopting  as  a convenient  Geological  boundary,  the 
escarpment  facing  the  north-west,  or,  in  other  words,  the  north-west- 
ern slope  of  the  line  of  hills,  which  stretches  from  near  the  State  line, 
north  of  Warren,  south-westward  by  Meadville,  to  the  neighborhood 
of  Sharon,  we  shall  find  the  country  included  between  that  limit  and 
Lake  Erie,  embracing  chiefly  Erie  county  and  part  of  Crawford,  to 
consist  of  strata  of  our  formations  VIII,  XI,  and  X,  but  principally 
of  those  of  formation  VIII.  Minute  research  may  possibly  enable 
us  to  detect  hereafter,  in  the  thin  seam  of  arenaceous  limestone  found 
near  the  base  of  these  hills,  at  Meadville,  evidence  of  its  being  the 
final  thinning  away  of  formation  XI,  already  described,  as  exposed 
along  the  south-eastern  side  of  the  basin  on  the  flank  of  Chesnut 
ridge.  The  line  of  hills  above  traced,  marks  the  extreme  north- 
western margin  of  our  great  bituminous  coal  field,  being  capped  by 
the  conglomerate  of  formation  XII,  generally  the  immediate  sub- 
stratum of  the  coal  measures.  The  inferior  destructibility  of  this 
rock,  compared  with  the  softer  ones  between  it  and  the  lake,  by 
causing  a less  degree  of  denudation  of  its  surface  by  the  retreating 
waters,  is  the  reason  of  its  forming  the  edge  of  the  table  land  upon 
which  all  the  coal  reposes,  in  a very  gentle  inclination  to  the  south 
or  south-east. 

The  easily  decomposed  shales  and  argillaceous  sandstones  of  for- 
mation VIII,  have  furnished  much  fertile  soil  to  parts  of  Erie,  Craw- 
ford, and  the  adjoining  counties.  Thin  bands  of  more  or  less  pure 
limestone,  occasionally  imbedded  in  this  formation,  deserve  to  be 
especially  examined,  in  order  to  learn  their  true  range  and  position. 
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and  to  detect  any  possible  connection  they  may  have  with  the  valua- 
ble deposites  of  calcareous  marl,  so  abundant  in  some  of  the  low 
grounds  of  this  region,  Pymaluning  and  Conneaut  swamps  for  exam- 
ple. An  attention  to  whatever  may  bring  to  light,  in  these  localities, 
the  existence  of  so  useful  a fertilizing  material,  must  be  important  to 
the  practical  objects  of  the  survey,  and  will  influence,  in  part,  our 
future  researches  in  this  region. 

Approaching  the  base  of  the  chain  of  hills,  capped  by  formation 
XII,  we  meet  with  slates  occupying  a rather  higher  place  in  the  series, 
which,  judging  from  many  of  their  external  features,  seem  to  be  re- 
ferable to  formation  IX,  and  a portion  of  them,  probably  to  formation 
X.  There  is  a difiiculty  in  defining,  at  least  at  present,  the  respective 
limits  of  these  three  formations,  or  indeed  in  establishing  unequivo- 
cally the  separate  existence  of  the  two  last.  In  truth,  strong  doubts 
may  be  started,  whether  the  alternation  everywhere  more  or  less  ob- 
servable between  formations  VIII  and  XI,  and  also  IX  and  X,  may 
not  comprise,  in  the  part  of  the  State  now  before  us,  nearly  the  entire 
mass  of  this  portion  of  the  series,  implying  a more  intimate  blending 
of  the  several  materials,  as  they  reached  this  part  of  the  bed  of  the 
ancient  sea,  than  took  place  in  districts  more  to  the  south-east,  where 
they  have  been  separately  super-imposed. 

A reference  to  the  stratification,  as  we  behold  it  in  the  vicinity  of 
Meadville,  will  tend  to  convey  a tolerably  exact  conception  of  the 
nature  of  the  beds  of  rock  which  occupy  the  four  hundred  feet  of 
depth  below  the  base  of  the  conglomerate  stratum,  (formation  XII,) 
which  there  caps  the  hills,  forming  part  of  the  general  margin  of  the 
coal  field. 

These  hills,  on  the  north  and  south  of  the  town,  are  at  their  great- 
est elevation,  four  hundred  and  eighty-eight  feet  above  the  bottom  of 
the  canal,  and  expose  the  upper  strata  especially,  with  some  degree 
of  distinctness.  The  lower  ones  are  not  so  continuously  exhibited 
to  view,  making  it  more  difficult  to  determine  their  true  order  of 
succession. 

Near  the  level  of  the  canal,  the  beds  are  of  brown  slate  and  sand- 
stone, and  over  this  we  find  a thin  bed  of  clayey  shale,  then  the  sand- 
stone repeated,  and  then  another  layer  of  red  and  grey  shale,  two  or 
three  feet  thick.  Near  the  outcrop  of  this  bed  of  clayey  shale,  a 
spring  issues  near  its  upper  surface,  encrusting  all  the  rocks  beneath 
it  with  a coating  of  carbonate  of  lime.  At  a higher  level  are  seen  thin 
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beds  of  calcareous  shale,  some  of  which  abound  in  fossil  shells  and 
other  organic  remains.  From  this  shale  to  the  height  of  one  hundred 
and  fifty  feet,  occur  alternations  of  coarse,  brown  sandstone,  and 
thinly  laminated  bluish  slates,  and  flaggy  olive  sandstones  and  olive 
slates.  At  that  height  we  meet  a bed  of  blue  shale  four  feet  thick, 
and  over  it  brown  sandstone  and  olive  slate,  until  we  reach  two  hun- 
dred and  thirty-five  feet.  Here  we  encounter  a bed  of  sandy  lime- 
stone two  feet  in  thickness,  which,  as  it  is  a peculiar  rock,  and  re- 
markably continuous  for  so  small  a stratum,  deserves  particular 
notice.  It  is  compact  and  exceedingly  hard,  containing  a large 
though  variable  proportion  of  siliceous  or  sandy  matter.  In  lies  in 
large  and  nearly  square  masses,  the  angles  of  which  are  more  or  less 
rounded  off,  owing  to  the  readiness  with  which  the  lime  is  dissolved 
out  of  the  rock.  By  the  removal  of  this  ingredient,  and  the  oxida- 
tion of  the  iron  in  the  stratum,  it  acquires  a brown  siliceous  crust, 
sometimes  thick,  indicating,  it  is  to  be  feared,  too  large  a proportion 
of  sandy  matter  to  qualify  this  rock  to  be  converted  into  even  an 
impure  lime.  In  an  attempt  once  made,  the  excess  of  sand  in  the 
rock,  produced  with  the  lime  a slag.  In  such  cases  a more  mode- 
rate degree  of  heat  will  sometimes  prove  more  successful.  Under 
the  limestone,  in  a massive  bluish  sandstone,  we  find  thin  layers  of 
an  impure  iron  ore. 

Ascending  from  the  limestone,  we  pass  thick  beds  of  brown  and 
bluish  sandstone,  some  of  which  latter  are  slightly  calcareous,  thin 
beds  of  fossiliferous  and  calcareous  slate,  succeeded  by  others  of 
brown  and  blue  shale. 

At  the  height  of  four  hundred  and  twelve  feet,  we  arrive  at  the 
base  of  the  great  bed  of  conglomerate,  consisting  of  sand  and  of  sili- 
ceous pebbles,  never  larger  than  a common  marble  or  a large  pea. 
The  same  rock  is  seen  at  the  height  of  four  hundred  and  fifty  feet. 
Its  soil  is  different  from  that  of  the  rocks  beneath  it,  being  said  to 
be  better  fitted  for  wheat,  and  sustaining  a luxuriant  growth  of  ches- 
nut  trees. 

The  hill  to  the  south  of  the  town  has  a less  elevation  than  that  to 
the  north,  by  nearly  filly  feet;  but  as  the  soil  here  contains  scattered 
fragments  of  coal,  a fruitless  search  was  once  attempted  for  coal, 
which  a moderately  shallow  boring  would  have  shown  could  not 
exist. 

On  French  creek,  seven  miles  south-east  of  Meadville,  the  con- 
glomerate caps  the  hills,  which  are  there  very  high. 
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Of  the  general  face  of  the  country,  on  the  north-western  side  of  the 
coal  field,  it  may  be  instructive  to  make  some  mention  in  this  place, 
as  tending  to  assist  in  forming  a correct  notion  of  the  position  occu- 
pied by  the  coal  and  other  mineral  resources  in  this  quarter  of  the 
Stale.  In  the  western  part  of  Mercer  and  Crawford  counties,  the 
table  land  supporting  the  coal  measures,  is  intersected  by  long,  straight 
and  rather  wide  valleys  of  denudation,  leaving  the  upper  shale,  con- 
taining the  coal,  in  long  parallel  intervening  ridges,  which  range  in 
a north  by  west  and  a south  by  east  direction.  The  largest  streams 
pursue  the  valleys,  merely  crossing  through  the  ridges  out  of  one 
valley  into  the  next,  but  the  small  tributaries  rising  in  the  hills,  find 
their  way  transversely  down  their  flanks  by  ravines,  into  the  main 
valleys.  From  the  Ohio  river  northward,  the  general  plane  of  the 
country  gradually  rises,  but  with  a very  gentle  inclination.  From 
the  mouth  of  the  Beaver  to  the  surface  of  Conneaut  lake,  the  ascent 
is  only  four  hundred  and  eighteen  feet.  The  tops  of  the  highest 
hills  near  New  Brighton,  are  about  five  hundred  feet  above  the  Bea- 
ver, at  its  mouth.  At  the  bend  of  the  Shenango,  where  the  canal  is 
two  hundred  and  forty-one  feet  above  the  mouth  of  the  Beaver,  the 
hills  rise  three  hundred  and  ninety-five  feet  more,  making  six  hun- 
dred and  thirty-six  feet  above  the  mouth  of  Beaver  creek  ; and  Py- 
matuning  ridge,  in  Mercer,  is  about  fifty  feet  higher  than  these.  At 
Meadville,  the  canal  is  four  hundred  and  twenty-three  feet,  and  the 
hills  nine  hundred  and  thirteen  feet  above  the  former  point,  the  mouth 
of  Beaver.  We  perceive,  therefore,  that  the  actual  ascent  of  the 
plane,  including  the  summits  of  the  hills,  from  the  Ohio  river  to  the 
margin  of  the  coal  basin,  hardly  exceeds  four  hundred  leet.  Never- 
theless, gentle  as  this  rise  in  the  land  towards  the  north  appears,  it 
has  the  effect  of  spreading  out  the  valuable  beds  of  coal,  iron  ore  and 
other  materials  in  that  direction,  over  a much  wider  space  than  they 
would  have  covered,  had  the  surface  of  the  district  been  entirely  ho- 
rizontal. After  thus  supporting  the  lower  strata  of  the  coal  measures, 
this  gently  inclined  plane  sinks  suddenly  to  the  lower  plane  or  terrace 
which  borders,  in  a broad  belt,  the  southern  shore  of  Lake  Erie,  the 
surface  of  which  is  only  eighty  feet  lower  than  that  of  the  Ohio,  at 
the  mouth  of  the  Beaver.  Throughout  almost  the  entire  extent  of 
this  upper  plane,  the  lowest  bed  of  coal,  with  its  accompanying  iron 
ores,  still  clings  to  the  surface,  and  though  discovered  in  few  places, 
will  ere  long,  it  is  believed,  be  developed  at  many  points,  where  its 
existence  is  not  now  suspected. 
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Along  the  line  of  the  canal,  from  the  Conneaut  lake  to  Sharon, 
the  coal  already  found  in  many  places,  will  be  traced  and  ultimately 
opened  in  a multitude  of  localities;  for  the  lines  of  levelling  which 
have  been  executed,  show  that  the  coal  rises  but  little  more  rapidly 
to  the  north  than  the  surface  of  the  country  itself.  One  valuable  lo- 
cality where  it  can  be  readily  mined,  and  from  which  it  might  be 
conveyed  away  by  the  canal  with  great  facility,  would  be  the  Bend 
hill,  on  the  Shenango.  Although  the  coal  has  not  yet  been  discover- 
ed at  this  point,  the  measurements  and  ob.servations  made  tend  to 
give  considerable  confidence  in  its  being  soon  found  there,  if  the 
excavations  be  judiciously  conducted. 

'I'he  subjoined  estimate  is  presented  for  the  sake  of  showing  the 
advantages  to  this  section  of  the  State,  which  may  be  anticipated  from 
an  early  development  of  its  coal  beds,  which,  situated  on  the  northern 
margin  of  our  coal  field,  have  open  to  them,  so  soon  as  the  She- 
nango shall  be  finished,  the  boundless  market  of  the  region  of  the 
lakes. 

Expenses  of  mining  and  transporting  the  coal  from  the  Shenango 
to  Erie  and  Buffalo. 

At  the  mouth  of  the  mine  the  coal  will  here  cost,  per  bushel,  I5  cts. 
Cost  of  delivering  it  from  there  into  the  boats,  1 

Transportation  to  Erie,  including  lockage,  6 

Whole  cost  delivered  in  Erie,  per  bushel, 

The  present  market  price  of  coal,  in  Erie,  is  twenty-five  cents. 

To  convey  it  on  to  Buffalo,  would  swell  the  expense  about  two 
cents  more  per  bushel. 

Sharon,  the  neighborhood  of  Clarkesville,  and  of  Greenville,  and 
other  places  similarly  well  situated  with  these  and  the  Bend  hill,  will 
supply  the  northern  market  with  coal,  under  circumstances  of  cost 
at  once  highly  advantageous  to  our  own  citizens,  and  to  the  consu- 
mers to  whom  this  excellent  fuel  is  becoming  daily  more  indispen- 
sible. 

At  a point  about  eight  miles  west-south-west  of  Meadville,  and 
three  miles  south  of  Conneaut  Lake,  coal  is  found,  and  the  conglom- 
erate, (called  111  this  part  of  the  State,  the  “ Pebbly  rock,”)  occurs 
exposed  about  three-fourths  of  a mile  to  the  southward.  Upon  level- 
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ling  the  surface  between  these  places,  the  bottom  of  the  coal  was 
ascertained  to  be  level  with  the  top  of  the  conglomerate,  but  the 
real  direction  and  the  extent  of  the  trivial  dip  in  this  place  has  not 
yet  been  determined. 

The  coal  which  lies  near  the  surface,  has  been  opened  only  recent- 
ly, and  of  course  near  the  outcrop  it  is  somewhat  broken.  It  is, 
however,  of  excellent  quality,  especially  for  the  use  of  the  black- 
smith, being  of  a bright  lustre  and  pure.  The  bed  measures  from 
three  and  a half  to  five  feet  in  thickness.  This  coal  sells  at  Mead- 
ville  for  seventeen  cents  per  bushel. 

About  one  hundred  feet  below  the  conglomerate  in  this  vicinity, 
a bed  of  blue  shale  contains  many  seams  of  an  impure  variety  of 
iron  ore  of  the  kidney  form.  A bed  of  arenaceous  limestone,  closely 
resembling  that  at  Meadville,  occupies  at  this  place,  the  same  rela- 
tive position  to  the  overlying  conglomerate  which  it  has  there,  being 
about  two  hundred  feet  above  it.  The  sandstone  overlying  it,  is  also 
very  similar,  though  it  abounds  more  in  the  fossil  vegetable  impres- 
sions, called  fucoides.  In  this  neighborhood  there  are  many  high 
hills,  which  promise  an  abundance  of  coal,  though  the  inhabitants 
have  never,  until  now,  suspected  its  existence.  The  natural  expo- 
sures are  not  good,  and  a very  critical  examination  made  by  the  aid  of 
instruments  will  be  requisite  before  its  exact  position  can  be  ascer- 
tained. 

Iron  ore  has  been  found  near  the  coal,  and  below  the  conglome- 
rate. Travelling  towards  the  south  and  south-east,  the  conglomerate 
and  coal  gradually  descend  in  height  to  the  level  of  the  lower  hills. 
Three  miles  south-west  of  Greenville,  coal  is  found  at  Yockstem- 
mer’s,  two  hundred  and  forty  feet  above  the  bottom  of  the  canal, 
from  which  it  is  distant  a mile  and  a half  to  the  westward  of  it. 
It  here  lies  very  irregularly,  showing  a difference  of  level  of  seven 
feet  in  the  space  of  a few  rods.  It  is  about  three  feet  thick,  and  of 
the  variety  called  slaty  cannel  coal.  At  this  point  the  conglomerate 
lies  above  the  coal  now  spoken  of,  separated  from  it  by  from  twenty 
to  twenty-five  feet  of  argillaceous  strata. 

At  Georgetown,  the  conglomerate,  coal  and  iron  ore,  are  all  found 
a little  below  the  highest  summits  of  the  vicinity.  The  coal  is  about 
three  feet  thick,  of  a dull  black,  and  in  structure  and  aspect, 
is  a slaty  cannel  coal.  Iron  ore  in  great  abundance  has  been 
thrown  out  in  excavating  the  drift  at  the  mouth  of  the  coal  mine. 
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Above  the  coal  to  the  height  of  about  twelve  feet,  the  hill  side  abounds 
ill  fragments  of  a bluish  conglomerate,  containing  the  usual  white 
pebbles,  but  the  adjoining  sandstone  is  more  sparsely  studded  with 
them.  In  many  places  in  the  neighborhood  of  Georgetown,  the 
conglomerate,  well  marked  in  all  its  characters,  is  seen  overlying 
the  teal.  Between  them,  there  usually  lies  a shale  containing  se- 
veral seams  of  excellent  iron  ore.  Two  in  particular,  which  are  se- 
parated by  only  a foot  of  shale,  measure  in  aggregate  thickness, 
twelve  inches,  the  upper  one  seven  inches,  the  lower,  which  is  of 
a beautiful  blue  color  and  fine  texture,  five  inches. 

A small  furnace  is  now  erecting  to  smelt  the  ore,  (a  mile  or  more, 
however,  from  the  spot  where  the  foregoing  measurements  were 
made.) 

It  is  of  a rather  novel  design.  The  blast  is  to  be  propelled  by  a 
steam  engine,  in  which  the  steam  will  be  generated  by  the  heat  sup- 
plied from  the  stack  of  the  furnace,  to  which  the  boiler  is  to  be  at- 
tached. It  is  a small  quarter  stack  furnace,  and  is,  strange  to  say, 
with  one  exception,  the  only  furnace  in  Mercer  county. 

Along  the  margins  of  several  runs  which  enter  the  Little  Ne- 
shanock,  our  explorations  brought  to  light  a bed  of  arenaceous  lime- 
stone, exactly  corresponding  in  its  position  and  quality  to  the  seam 
already  alluded  to,  as  occurring  at  Meadville  and  Conneaut  lake. — 
Not  far  below  it,  my  assistant,  Mr.  Hodge,  found  at  Mr.  Miinor’s, 
■where  the  township  line  crosses  the  Little  Neshanock,  a bed  of  blue 
shale  from  ten  to  fifteen  feet  thick,  containing  eleven  layers  of  iron 
ore  of  pretty  good  quality.  The  aggregate  thickness  of  the  ore  was 
estimated  at  a foot  and  a half.  The  shale  appears  to  be  adapted  to 
making  a good  fire  brick. 

This  neighborhood  seems  to  possess  claims  as  an  iron  manufactur- 
ing district,  not  only  from  the  abundant  supply  of  good  ore  in  it,  but 
from  its  capacity  to  furnish  a competent  quantity  of  charcoalj  much 
of  the  land  being  still  covered  with  an  exceedingly  heavy  growth  of 
hard  wood.  Bog  iron  ore  has  been  found  in  considerable  amount, 
but  its  purity  is  somewhat  problematical. 

Approaching  the  town  of  Mercer,  on  the  turnpike,  we  soon  en- 
counter a thick  bed  of  sandstone,  which  is  of  various  colors,  or  red 
and  mottled  in  its  upper  portions.  It  is  full  of  thin  streaks  of  iron 
ore,  whicli  impart  to  it  a peculiar  feature.  Near  its  base  the  stratum 
is  very  white.  It  lies  above  the  conglomerate,  and  its  thickness  is 
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at  least  one  hundred  feet.  Half  Moon  Swamp  lies  beldw  this,  its 
level  being  about  the  position  of  the  coal  bed.  This  sandstone  stra- 
tum passes  under  the  town  of  Mercer. 

A bed  of  slaty  cannel  coal  like  that  at  Georgetown,  has  been  dis- 
covered at  a place  called  Orangehlil,  in  Pymatuning  township. — 
About  two  hundred  feet  below  it,  we  found  a bed  of  arenaceous  lime- 
stone one  foot  thick,  one  mile  and  three  quarters  from  this  coal.' — 
East,  nearly  thirty-three  degrees  north,  the  same  bed  is  exposed 
twenty-three  and  a third  feet  higher  in  level,  giving  a dip  of  thirteen 
and  one-fifth  feet  to  the  mile,  estinlated  in  the  direction  west,  thirty- 
three  degrees  south,  though  this  may  not  be  the  direction  of  the 
maximum  dip  of  the  stratum.  The  land  between  rises  to  the  height 
, of  one  hundred  and  ten  feet  above  the  lower  coal  bed.  This  is  also 
the  height  of  Pymatuning  ridge,  where  search  has  been  made  for  the 
coal  seam,  by  digging  numerous  shallow  pits  at  one  and  a fourth 
miles  south-east  by  east  of  Ihe  tipot  where  it  has  been  opened,  but 
without  success.  On  levelling  from  the  coal  td  this  spot,  the  con- 
glomerate was  passed  lying  about  fifteen  feet  above  the  level  of  the 
coal. 

Should  the  coal  be  found  hereafter  below  the  lowest  stratum  of 
brown  shale,  which  is  above  the  conglomerate,  it  will  prove  that  a 
sensible  dip,  or,  what  is  far  more  probable,  a dislocation  of  the  strata,  ' 
occurs  in  the  intervening  distance,  equivalent  to  a descent  of  forty  feet 
to  the  mile,  in  a south-east  by  east  direction. 

SANDSTONE  STRATA,  AFFORDING  QUARRIES  ALONG  THE 

SHENANGO. 

In  the  neighborhood  of  “ Big  Bend,”  some  important  quarries  of 
sandstone  have  been  opened  to  supply  materials  for  the  construction 
of  lock  No.  15,  and  the  dam  near  it,  belonging  to  the  Shenango  navi- 
gation. 

The  first  of  the  quarries  is  at  an  elevation  of  about  one  hundred 
feet  above  the  canal,  and  one  mile  higher  up  the  valley  than  the  lock. 
The  stone  is  employed  in  the  slope  wall  and  bridge  piers.  It  is  a 
firm,  bluish  sandstone,  slightly  calcareous,  and  lies  in  a solid  mass, 
thirty  feet  at  least  in  thickness.  It  may  be  quarried  in  blocks,  whose 
greatest  thickness  is  about  two  feet.  A temporary  rail  road  con- 
veys the  stone  upon  little  trucks,  regulated  by  a break.  This  is  the 
most  convenient  quarry  to  the  canal.  The  stratum  extends  down  the 
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valley  to  Sharon,  three  miles  above  which  it  is  quarried  in  another' 
place,  and  it  occurs  at  Meadville,  where  stone  has  also  been  extract- 
ed from  it.  It  may  be  readily  recognized,  by  its  bluish  tint  and 
slightly  calcareous  properties.  Between  this  rock  and  the  conglom- 
erate which  overlies  it  at  a considerable  height,  there  is  a massive 
stratum  of  brownish  sandstone,  which  might  be  readily  quarried  on 
the  Shenango,  if  it  were  thought  desirable.  It  yields  good  stone  two 
miles  south-south-west  from  Conneaut  lake. 

Both  these  valuable  strata  not  making  their  appearance  at  the 
surface  near  lock  No.  15,  the  contractors  not  being  aware  that  they 
range  in  nearly  the  same  continuous  plane  under  all  the  hills,  have 
passed  over  them  on  the  northern  side  of  the  Shenango,  while  they 
have  gone  beyond  the  siliceous  conglomerate  to  establish  a quarry  in 
the  thick  bed  of  sandstone  on  the  very  summit  of  the  hill,  which  is 
here  nearly  four  hundred  feet  high.  To  procure  some  of  their  stone, 
they  even  go  down  on  the  other  side  of  the  hill  to  the  conglomerate, 
simply  because  it  was  there  exposed.  Directly  opposite,  they  pass 
over  alt  the  lower  beds  of  sandstone  uiiheeded,  to  the  conglomerate, 
and  until  recently,  they  passed  by  this  and  continued  a mile  further, 
by  an  expensive  road  constructed  expressly  for  the  purpose,  to  pro- 
cure their  stone  from  the  stratum  of  the  red  and  variegated  sand- 
stone exposed  on  one  of  the  highest  summits  of  the  Shenango  hills. 

On  the  top  of  the  Keel  ridge,  four  and  a half  miles  from  Sharon, 
the  same  bed  of  red  and  variegated  sandstone  shows  itself,  and  is 
quarried  to  be  taken  tlience  to  lock  No.  G,  below  Sharon,  a distance 
of  at  least  four  miles,  while  an  inexhaustible  supply  of  stone,  certainly 
as  lit  for  the  purpose,  might  be  procured  in  the  immediate  vicinity  of 
the  work  from  the  other  strata  enumerated. 

The  above  details  are  intioduced  for  the  purpose  of  impressing 
upon  the  engineers  the  great  importance  to  the  State,  or  to  the  com- 
panies constructing  public  works,  of  themselves  exploring,  somewhat 
in  detail,  the  stratification  in  the  neighborhood  of  their  surveys,  and 
of  doing  this  prior  to  issuing  their  proposals  to  contractors. 

'I’he  contractors  on  the  works  of  internal  improvement  in  the  Uni- 
ted States,  are  at  present,  a large  majority  of  them,  new  in  their  bu- 
siness, and  untaught  in  even  the  rudiments  of  practical  Geology,  a 
subject  of  all  others,  the  plainer  principles  of  which  it  behooves 
them  to  understand.  The  consciousness  of  this  makes  them  uncer- 
tain of  a supply,  in  every  case  of  apparent  difficulty,  in  procuring 
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their  materials,  and  operates  as  a tax,  and  often  a very  heavy  one,  on 
the  State  or  other  parties  constructing  the  work.  Add  to  this  the 
consideration,  that  many  of  them  come  from  distant  quarters  at  short 
notice,  just  before  a letting,  to  make  a hurried  inspection  of  a region, 
the  soil,  the  rocks,  the  whole  structure  of  vvhich  are  probably  en- 
tirely new  to  them,  and  we  shall  perceive  sufficient  reasons  why  the 
average  rate  of  their  biddings  must  exceed  what  it  would  be  if  they 
had  better  knowledge.  I would  respectfully  point  out,  that  engi- 
neers have  it  in  their  power,  in  almost  every  instance,  by  underta- 
king a previous  exploration,  made  methodically,  and  in  accordance 
with  Geological  principles,  to  impart  such  information  to  contractors, 
as  would  procure  from  them  much  more  economical  prices  for  their 
work,  and  insure  for  them  in  return  a fair  remuneration  for  their  toil, 
with  a greatly  reduced  amount  of  risk  in  fulfilling  their  contracts.  It 
is  palpably  unwise  to  pay,  as  the  public  now  does,  apremium-~some- 
times  a very  exorbitant  one — to  cover  risks  which  a little  research 
would  often  remove,  and  which,  too  generally,  have  their  only  origin 
in  the  inexperience  of  the  contractor. 
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To  the  House  of  Representatives  of  the 

Commmonweulth  of  Pennsylvania: 

In  submitting,  herewith,  my  Annual  Report,  on  the  Geological 
Survey,  to  the  Legislature,  1 avail  myself  of  the  opportunity  to  offer 
a brief  statement  of  the  degree  of  forwardness  of  the  work,  and  the 
prospect  of  its  early  and  satisfactory  completion. 

Though  the  several  Acts  of  the  Legislature,  making  appropriations 
for  the  prosecution  of  the  Survey,  to  continue  im  force  for  five  years 
from  the  commencement,  specify  no  period  within  which  the  inves- 
tigation shall  terminate,  yet  it  has  been  my  earnest  wish  and  effort 
from  the  beginning,  to  complete  the  Survey  as  nearly  as  practicable 
in  the  time  to  which  the  present  appropriation  is  limited.  I am 
happy  that  the  advanced  condition  of  the  several  branches  of  the 
work  authorize  my  expressing  to  the  Legislature  my  confident  hope 
of  bringing  to  a successful  close  all  our  researches  in  the  field  by  the 
expiration  of  the  five  years  mentioned — ending  the  1st  of  April, 
1841.  I beg  leave,  also,  to  mention  my  anticipation  of  being  able, 
during  an  extra  season  of  six  months,  with  a diminished  scale 
of  appropriation,  giving  me  the  aid  of  a portion  of  my  present 
corps  of  assistants,  to  arrange  and  bring  forward  the  extensive  body 
of  detailed  results  of  the  Survey,  in  a properl}"  methodized  shape. 
This  period  of  six  months  will,  it  is  hoped,  suffice  for  the  production 
of  my  final  Report,  the  completion  of  the  Geological  Map  of  the 
State,  and  numerous  illustrative  drawings,  together  with  an  extensive 
train  of  chemical  analysis  of  our  ores,  A;c.  now  going  on,  and  also 
for  the  organization  of  the  Geological  Cabinet,  which  will  amount, 
it  is  believed,  to  between  six  and  seven  thousand  specimens. 

My  present  Annual  Report,  the  first  in  which  I have  entered  into 
a detailed  description  of  our  mineral  resources,  will,  it  is  hoped, 
shew  the  practical  direction  and  bearing  of  the  Survey  in  all  its  de- 
partments, and  by  its  size,  (two  hundred  and  fifty  pages,)  make 
manifest  the  necessity  of  the  six  months  asked,  for  the  production,  in 
a digested  form,  of  my  final  Report,  embracing  all  the  minutiae  of 
the  Survey  from  the  beginning. 

AVith  sentiments  of  great  respect, 

HENRY  D.  ROGERS, 

State  Geologist. 
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REPO  R T. 


To  the  Secretary  of  the  Commonwealth. 

Sir:, — I beg  leave  to  submit  to  the  Legislature,  through  you,  in 
accordance  with  my  instructions,  the  following  Report  of  the  opera- 
tions of  the  Geological  Survey  of  the  State,  during  the  past  year. 
In  doing  this,  I shall  confine  myself,  as  heretofore,  to  a statement  of 
the  progress  which  has  been  made  in  the  several  departments  of  the 
Survey,  and  to  a general  account  of  the  structure  and  resources  of 
the  different  districts  which  have  been  explored,  introducing  oniv 
such  details  as  are  likely  to  be  intelligible,,  without  the  aids  and 
illustrations  intended  to  accompany  the  final  minute  and  systematic 
■description  of  our  Geology.  Those  illustrations  will  comprehend 
the  Geological  Maps  of  the  entire  State  and  of  some  of  its  more 
intricate  regions,  the  numerous  sections  designed  to  exhibit  the 
stradfication  and  position  of  the  mineral  deposites  in  each  formation, 
and  an  extensive  series  of  detailed  chemical  analysis,  intended  to 
show  the  true  composition  and  relative  economical  value  of  the  nn.- 
iuerous  ores,  coals,  limestones,  cements,  clays,  building  materiais., 
mineral  waters,  &c.  collected  in  the  progress  of  the  exploration. 

The  active  field  operations  of, the  Survey  were  commenced  about 
the  middle  of  April.  Pursuing  the  system  of  investigation  adopted 
■at  the  commencement  of  the  previous  season,  examinations  were 
carried  on  in  five  of  the  si.x  districts,  into  which,  for  convenience 
•sake,  as  mentioned  in  my  last  Annual  P^^port,  the  State  had  been 
divided. 

Those  members  of  the  corps  engaged  in  exploration,  embracing 
nine  Geological  Assisiants,  were  distributed  over  these  several  divi- 
sions in  the  following  manner. 

The  First  district,  including  all  that  part  of  the  State  lying  south 
and  east  of  the  Kittatinny  valley,  was  alloted  to  Messrs.  Holl  and 
Trego;  the  former  aiding  me  in  the  exploration  of  Bucks,  Phila- 
(lelpl.ia,  Montgomery,  Delaware,  and  Chester  counties,  and  the 
soutlieni  townships  of  Lancaster;  the.  latter  in  the  whofe  of  York 
and.  Adams.. 
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In  the  Second  district,  comprising  the  north-eastern  half  of  the 
Appalachian  region  of  the  State,  including  all  the  country  between 
the  South  mountain  and  the  Allegheny  mountain,  and  between  the 
Delaware  and  Susquehanna  rivers,  terminating  on  the  latter  at 
Muncey  creek,  I was  assisted  by  Messrs.  Whelpley  and  Leslie,  the 
investigations  embracing  many  points  of  intricacy,  particularly  in 
the  Pottsville  coal  basin  and  the  valley  north  of  the  Blue  mountain. 
The  task  of  constructing  a detailed  map  and  sections,  intended  to 
exhibit,  when  completed,  all  the  anthracite  coal  fields  of  the  State, 
calling  for  a minute  examination  of  the  topography,  and  an  ex- 
act tracing,  as  far  as  practicable,  of  every  recognisable  seam  of 
coal,  constituted  an  important  part  of  the  season’s  operations  in  this 
district.  The  resignation  of  Mr.  Whelpley,  about  the  first  of  July, 
somewliat  retarded  the  investigations  essential  to  a thorough  ac- 
quaintance with  the  highly  complicated  features  and  vast  mineral 
resources  of  these  extensive  coal  fields ; nevertheless,  I entertain  a 
confident  liope  of  being  able  to  bring  this  part,  together  with  the  rest 
of  the  Survey,  to  a satisfactory  termination,  in  two  more  seasons,  at 
farthest — furnishing  a map  and  numerous  drawings,  calculated,  it  is 
believed,  to  prove  highly  useful  to  all  those  in  any  way  interested  in 
rlie  development  of  the  mineral  treasures  of  the  region. 

In  the  Third  geological  district  or  tliat  whicli  constitutes  the  south 
western  half  of  the  Appalachian  region,  lying  between  the  Susque- 
hanna river  and  the  southern  line  of  the  State,  and  between  theSoulli 
mountain  and  the  Allegheny  mountain,  and  embracing  numerous  pro- 
ductive deposits  of  iron  ore  and  otlier  minerals,  together  with  a valu- 
able coal  field,  the  explorations  liave  been  vigorously  prosecuted. 
The  detailed  examination  of  the  Cumberland  Valley  and  its  boun- 
ding ridges,  devolved  upon  Mr.  Trego,  while  the  exploration  of  Mil- 
din,  Huntingdon  and  Bedford  counties,  together  with  parts  of  Union 
and  Centre,  vras  divided  between  Messrs.  M’Kinley,  Henderson  ai:d 
Jackson.  Mr.  M’Kinley  devoted  himself  to  a central  belt  including 
the  Seven  mountains,  part  of  Kishacoqnillas  valley,  the  whole  of 
Stone  valley  and  the  valleys  and  ridges  from  the  eastern  base  of  Side- 
ling Hill  to  Tussey’s  mountain,  closing  his  operations  among  the 
coal  seams  of  Broad  Top  mountain.  The  termination  of  the  season, 
prevented  our  advancing  further  towards  the  south  west.  Dr.  Hen- 
derson gave  his  attention  to  the  belt  of  country  south  east  of  the  last, 
including  the  greater  part  of  Mifflin  county,  and  the  eastern  town- 
ships of  Huntingdon  and  Bedford,  lying  between  Sideling  Hill  and 
the  Tuscarora  and  Cove  mountain.  Dr.  Jackson  took  the  western 
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portion  of  the  district,  comprehending  the  country  situated  between 
Tussey’s  mountain,  and  the  base  of  the  Allegheny  mountain,  termin- 
ating his  operations  for  the  season  in  the  vicinity  of  Bedford. 

In  the  Fourth  district,  embracing  that  part  of  the  State  which  lies 
between  the  eastern  base  of  the  Allegheny  mountain  and  the  summit 
of  Chesnut  Ridge,  or  the  western  Laurel  Hill,  and  between  the 
Southern  State  line  and  the  Bellefonte  and  Brookeville  turnpike,  no 
explorations  were  undertaken.  A laborious  and  tolerably  minute  re- 
connaisance  of  this  wooded  region  had  been  made  during  the  previ- 
ous season,  and  it  was  deemed  advisable  to  postpone  the  examination 
of  its  somewhat  obscurely  developed  coal  fields  until  a greater  degree  of 
progress  should  have  been  made,  in  ascertaining  the  true  relative  situa- 
tion of  the  coal  seams,  beds  of  iron  ore  and  mineral  deposites  gen- 
erally, in  other  parts  of  the  same  great  bituminous  coal  formation 
throughout  the  more  open  country,  lying  further  to  the  west.  By 
adopting  this  order  of  research,  making  the  better  known  geology  of 
the  vallies  of  the  Monongahela  and  Allegheny,  the  key,  which  It 
truly  is  to  the  at  present,  more  obscure  resources  of  the  district  in 
question,  1 conceive  that  the  temporary  pause  in  the  examination  of 
this  district  will  be  productive  of  increased  accuracy  in  the  knowledge 
we  shall  acquire  of  its  mineral  deposites,  and  tend  materially  to  ex- 
pediate  this  portion  of  the  survey.  It  is  proposed  to  resume  the 
investigations  in  this  district  during  the  ensuing  season  with  increased 
facilities  for  researcli. 

The  Fifth  district,  comprehending  all  that  part  of  the  State  lying 
west  of  C'hesnut  Ridge,  and  the  eastern  boundary  of  Armstrong  and 
Venango  counties,  was  entrusted  to  Messrs.  M’Kinney  and  Ward, 
who  assisted  in  the  exploration  of  Venango,  Armstrong,  Butler  and 
a large  part  of  Mercer  and  Beaver  counties,  and  who  were  likewise 
employed  in  collecting  a mass  of  minute  and  valuable  information 
along  a line  of  country  extending  from  the  base  of  Chesnut  Ridge, 
through  parts  of  ^yestmoreland  and  Washington  counties,  to  the 
Ohio  river  at  Wellsburg'.  A detailed  section  was  survejed  along  the 
tract  here  alluded  to,  commencing  on  the  turnpike  east  of  Mount 
Pleasant,  following  afterwards  the  Big  Sewickly  creek  to  its  mouth, 
and  thence  crossing  from  the  Youghiogheny  to  the  Monongahela 
above  Williamsport,  and  following  the  latter  river  to  the  mouth  of 
Mingo  creek,  and  this  stream  to  its  source.  Beyond  this,  its  direc- 
tion was  north  of  west  through  Canonsburg,  to  Cross  creek  and 
down  this  stream  to  the  State  line  and  across  to  Wellsburff.  The 
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purpose  of  ascertaining  the  true  positions  relatively  to  each  other  and 
to  the  surface  of  the  adjacent  country  of  all  the  accessible  coal  seams 
and  other  useful  mineral  deposits  between  Chesnut  Ridge  and  the 
Ohio  river,  were  performed  with  the  aid  of  instruments  designed  to 
impart  to  the  results  as  great  a degree  of  accuracy  as  practicable. 
The  elevation  of  each  seam  of  coal  and  the  intervals  between  them 
were  ascertained  for  a great  number  of  places  along  the  line  of  this 
section  by  a barometer  and  barometric  thermometer,  both  of  superior 
accuracy,  while  the  distances  between  the  stations  of  observation  were 
measured  after  the  usual  manner,  by  the  chain  and  compass.  The 
extensive  measurements  thus  made,  enable  us  to  calculate  by  the 
information  they  afford  respecting  the  true  dip  of  the  strata,  and  the 
undulations  of  the  surface,  the  depth  for  any  particular  spot,  along 
the  line  of  section  and  over  a considerable  extent  of  adjacent  coun- 
try, of  every  important  bed,  even  when  it  lies  buried  under  several 
hundred  feet  of  other  strata.  By  availing  ourselves  of  the  data  thus 
colleeted  and  instituting  when  necessary,  other  similar  instrumental 
measurements  across  the  out  crop  of  the  rocks  which  compose  the  wes- 
tern counties,  we  shall  give  it  is  hoped  to  the  exploration  of  the  fifth 
or  western  district  of  the  State,  during  the  approaching  season,  as.higli 
a degree  of  accuracy  as  can  be  deemed  essential  for  all  useful  pur- 
poses. Pursuing  the  plan  of  research  thus  commenced,  it  is  believed 
that  the  coming  season  will  not  only  bring  tolightevery  useful  miner- 
al band  in  the  formation,  however  unimportant  its  thickness  whether 
coal,  iron  ore,  limestone,  fire  clay  or  sandstone,  but  determine  with 
sufficient  precision  its  situation  bolow  the  surface  throughout  the 
whole,  of  the  wide  region  referred  to. 

In  the  examination  of  the  district,  which  includes  the  wild 

and  wooded  country  bounded  on  the  north  by  the  nortliern  line  of  the 
State,  and  on  the  south  by  the  base  of  the  Allegheny  mountain  and 
the  Bellefont  and  Brookvillc  turnpike,  i was  aided  by  Messrs. 
Hodge  and  Slone,  the  latter  gentleman,  though  nut  a member  of  the 
corps,  contributing  his  services  as  a volunteer  for  seven  months  in  a 
remarkablv  arduous  campaign  witli  considerable  advantage  to  the  pror- 
o-rcss  of  the  survey.  Owing  to  tlie  wilderness  condition  of  much  of 
this  northern  district,  it  was  found  indispensable  to  use  a tent,  aud  io 
aid  our  operations  by  employing  two  men  in  the  duties  incident  to  a 
camp  life. 

Tlie  business  of  these  persons  was  to  transport  provisions,  to- 
gether -with  the  tent  and  instruments,  either  on  their  backs,  when  it 
was  necessary,  as  it  most  frequently  was,  or  with  the  aid  of  a pack 
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horse,  wherever  there  was  a road.  In  a region,  the  geology  and 
geography  of  which  was  very  imperfectly  known,  no  systematic 
course  of  investigation  could  be  pursued,  until  a certain  amount  of 
information  was  previously  collected  concerning  its  local  and  general 
features.  After  au  arduous  raconnaisance,  it  was  discovered  that  the 
eoal  measures,  the  principal  object  of  interest  in  this  district,  do  not 
form,  according  to  the  common  belief,  one  general  basin,  embracing 
all  the  high  grounds  north  of  the  Allegheny  mountain  ; but  occur  in 
a series  of  small,  separate  coal  fields,  confined  to  the  most  elevated 
portions  of  the  region.  This  important  fact  being  determined,  a clue 
to  the  position  of  the  coal  was  soon  acquired;  saving  much  labor  and 
time  in  our  subsequent  researches.  It  was  soon  seen  which  belts  of 
country  demanded  a minute  investigation,  and  which  authorized  a 
less  laborious  study.  Wherever  openings  into  the  coal  had  .been 
already  instituted,  or  where  new  ones  could  be  undertaken  by  our- 
selves, without  too  great  an  expenditure  of  time,  every  effort  was 
made  to  ascertain,  as  accurately  as  possible,  the. number,  thickness, 
and  quaUty  of  the  coal  seams,  and  the  order  of  their  superposition. 
In  the  wilder  tracts  of  the  country,  wherever  previous  research  had 
proved  the  possibility  of  the  occurrence  of  the  coal  measuresj  a 
minute  inspection  of  the  ground  was  made ; and  if  any  tokens  of  the 
existence  of  a coal  bed  were  noticed,  either  in  the  character  of  the 
rocks,  or  in  the  discovery  of  the  coal  slate  and  smut  in  the  channels 
of  the  brooks  or  in  the  upturned  roots  of  fallen  trees,  regular  diggings 
were  undertaken,  and  the  position  of  the  coal  bed  proved.  In  this  way, 
several  seams,  hitherto  unknown,  were  developed;  and  it  is  believed 
no  important  deposite  within  the  region  has  been  jjassed  over  undis- 
covered. That,  portion  of  Lycoming  county  north  of  the  Susque- 
hanna river,  between  Farrandsville  and  the  Loyalsock,  with  the 
exception  of  a small  districtbordering  this  creek, — also,  the  whole  of 
Tioga  county,  and  that  part  of  Clinton  county  lying  on  the  Tanga- 
scootack, — have  been  in  this  manner  examined,  with  as  close  a 
degree  of  scrutiny  as  was  compatible  with  the  nature  of  the  country, 
or  usual  in  researches  of  this  sort.  Only  a few  additional  research- 
es, of  a general  character,  remain  to  be  made.  A revision  of  cer- 
tain parts  of  the  tract  thus  explored  will,  it  is  hoped,  establish  the 
true  situation  of  some  of  the  smaller  beds  found  in  a few  places, 
about  which  some  uncertainty  still  prevails,  and  enable  us  to  com- 
plete those  observations  of  the  topography  requisite  to  the  proper 
construction  of  the  geological  map.. 

Distributing  tlie  investigations  in  the  several  districts  among  the 
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different  members  of  tlie  corps  after  the  manner  thus  specified,  my 
own  duties  consisted  in  superintending  the  operations  in  each  quar- 
ter, either  in  regular  rotation,  or  in  such  order  as  the  intricacies  and 
difficulties  of  the  research  made  most  desirable.  Directing,  and  per- 
sonally sharing  in,  the  operations  of  the  Survey  in  each  district,  I am 
enabled  by  the  above  organization  to  satisfy  myself  of  the  accuracy 
of  the  observations  reported  to  me,  and  to  contribute,  at  the  same 
time,  my  own  examinations  in  aid  of  those  of  my  assistants  in  all 
cases  of  doubt  and  difficulty,  and  to  concentrate,  if  necessary,  an 
extra  amount  of  aid  to  points  which,  from  their  importance  and  in- 
tricacy, require  instrumental  measurements  or  much  detailed  research. 

By  adopting  the  mode  thus  briefly  sketched,  and  retaining  the 
present  organization  in  the  several  departments  of  the  Survey,  I hope, 
as  each  individual  in  the  Survey  has  now  acquired  a familiarity  with 
the  peculiar  structure  and  local  features  of  the  particular  district  which 
has  been  assigned  to  him,  and  with  the  nature  of  tlie  difficulties  to  be 
overcome,  to  be  able  to  complete  nearly  the  whole  of  the  field  inves- 
tigations by  the  close  of  the  next  season,  leaving  but  few  tracts  in  the 
State,  of  any  geological  interest,  unexplored. 

In  stating  to  the  Legislature  the  prospect  of  so  early  a completion 
of  the  operations  in  the  field,  I deem  it  my  duty,  at  the  same  time,  to 
mention  that  an  additional  season,  but  probably  not  an  entire  year, 
will  be  required  for  finishing  various  branches  of  the  Survey  una- 
voidably delayed  by  the  active  and  engrossing  duties  hitherto  essential 
to  the  progress  of  the  exploration.  For  the  purpose  of  revising  many 
intricate  portions  of  the  work,  where  a clue  to  the  stratification  has 
been  discovered  during  the  subsequent  examinations  made  in  neigh- 
boring tracts,  and  for  conducting  a number  of  measurements  necessary 
to  the  settlement  of  important  practical  points  remaining  still  in  doubt, 
this  final  season  will  be  important.  It  will  be  indeed  indispensable 
for  the  production  of  the  general  final  Keport,  and  for  completing  the 
geological  map  of  the  State,  and  the  local  maps  and  geological  sections 
intended  to  exhibit  the  situation  of  the  mineral  deposites  of  each  dis- 
trict, and  for  finishing  the  analysis  of  a vast  lunnbor  of  ores,  coals, 
and  other  useful  substances,  collected  during  the  prosecution  of  our 
researches. 

In  the  chemical  department  of  the  Survey,  the  analytical  operations 
have  been  vigorously  prosecuted.  The  f'hemical  Assistants,  Dr. 
Robert  E.  Rogers,  and  Martin  H.  Boye,  having  been  enabled,  by 
improved  arrangements  in  the  laboratory,  to  perform  an  extensive 
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series  of  valuable  analysis,  disclosing  the  chemical  composition  of 
many  of  our  ores,  coals,  limestones,  and  other  useful  substances,  and 
developing  a number  of  important  facts  connected  with  their  practical 
applications  in  the  arts.  It  is  believed,  that  by  the  end  of  the  autumn 
of  1841,  contemporaneously  with  the  proposed  close  of  the  other 
departments  of  the  Survey,  the  chemical  work,  conducted  as  at  present, 
will  have  made  known  the  nature  of  every  material,  ot  any  value, 
within  the  State,  and  shewn  its  adaptation  to  useful  purposes.  The 
detailed  analysis  will,  in  all,  amount  to  several  hundred.  By  affixing 
to  each  specimen  examined,  a record  of  its  chemical  composition,  and 
by  placing  it  in  the  State  cabinet,  at  Harrisburg,  the  value  of  the  col- 
lection will  be  greatly  enhanced  for  all  purposes. 

The  specimens  collected  for  the  State  cabinet  during  the  past  year 
comprising  a large  body  of  ores,  coals,  limestones,  cements  and  other 
I minerals,  occupy  one  hundred  and  thirty  boxes  and  amount  in  all  to 
about  three  thousand  pieces.  The  whole  body  of  specimens  hitherto 
collected  during  the.  survey  may  be  estimated  at  about  eight  thousand, 
about  four  thousand  of  which,  form  the  contribution  hitherto  made  to- 
wards the  general  State  cabinet,  which  it  is  hoped  will  ultimately 
amount  to  six  or  seven  thousand,  and  embrace  every  thing  apper- 
tainingto  our  geology  and  our  mineral  wealth.  The  specimens  thus  far 
gathered  have  been  opened  and  temporarily  classified  and  arranged 
for  the  purpose  of  having  them  as  accessible  as  possible,  both  for 
analysis  and  for  reference  while  framing  the  annual  and  final  reports 
on  the  survey.  Upon  the  termination  of  the  field  work,  when  the 
collection  shall  be  completed,  the  requisite  analysis  performed,  and 
the  final  report  prepared  for  the  press,  the  whole  will  be  conve^ved 
to  Harrisburg,  where  it  is  intended  permanently  to  place  it  for  the 
use  of  the  publi  :.  Until  then,  little  advantage,  it  is  conceived,  woukl 
arise  from  depositing  the  specimens  in  the  State  Capitol  as  they 
would  require  to  be  re-arranged  every  time  an  addition  were  made  to 
their  number  by  the  annual  gathering,  and  as  they  would  prove  more- 
over, comparatively  useless  for  reference  before  the  appearance  oi  the 
final  and  detailed  report,  inasmuch  as  it  and  the  cabinet  are  designed 
mutually  to  elucidate  each  other. 

Should  the  Geological  Survey  be  completed  in  the  autumn  of  1841. 
as  I confidently  hope  it  can  be,  it  will  then  have  occupied  five  years 
and  a half.  The  appropriation  for  the  last  half  year  need  not  I con- 
ceive amount  to  more  than  five  thousand  dollars,  the  operations  of  the 
final  season  admitting  probably  of  such  a reduction  in  the  corps  as  not 
to  require  much  more  than  one  half  the  present  scale  of  expenditure. 
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CHAPTER  I. 

Sketch  of  the  Geology  and  Mineralogy  of  those  parts  of  the  First 
or  South-eastern  district,  explored  during  the  past  season,  com- 
prising Bucks,  Montgomery,  Philadelphia,  Delaware,  Chester, 
part  of  Lancaster,  and  the  whole  of  York  and  Adams  counties. 

The  physical  features  of  the  south-eastern  district  included  be- 
tween the  nortli-eastern  base  of  tlie  South  mountains,  and  the  eas- 
tern and  southern  boundaries  of  the  State,  are,  throughout  its  south- 
ern and  central  portions,  those  of  a moderately  undulating  plain,  inter- 
rupted by  few  abrupt  elevations;  while  along  its  northern  side  we 
have  a broad  belt  of  rounded  and  swelling  hills  and  ridges  some  of 
wliich  attain  considerable  height. 

The  rocks  comprehended  within  this  extensive  area  belong,  for  the 
most  part,  to  tlie  stratified  class ; embracing  many  varieties  of  both 
primary  and  secondary  origin.  The  unstratified  rocks. of  a crystal- 
line structure  occur  either  in  the  form  of  small  local  and  irrecfular 
veins,  or  of  dykes  of  greater  or  less  magnitude,  intruded  through,  the 
strata.  They  include  several  varieties  of  granite,  sienite  and  other 
similarly  constituted  rocks,  all  in  thin  veins  traversing  chiefly  the 
jirimary  strata  along  the  southern  side  of  the  district,  and  also,  sever- 
al.speciesof  trap  rocks,  the  larger  and  longer  dykes  and  ridges  of 
which,  range  prirrcipally  in  the  belt  of  country  south  of  the  South 
mountains  and  within  the  Red  Sandstone  I’ormation.  The  stratified 
rocks  of  the  region,  occupy  a succession  of  narrow  parallel  belts, 
which  generally  observe  a direction  from  E,  N.  E.  to  W,  S.  W.  most 
of  which  range  entirely  across  the  district  from  the  Delaware  river  to 
Maryland.  The  first  of  these  formations,  beginning  our  eimmemtion  on 
the,  south-east,  is  a broad  belt,  composed  principally  of  gneiss  mica 
slate  and  talc  slate  and  their  subordinate  varieties  which  occupy  the 
space  between  the  tide  water  and  the  southern  margin  of  the  great 
lime-stone  valley  of  Chester  and  Montgomery  counties,  and  its  pro- 
longation cast  and  ivest.  To-  this  succeeds^  the  interesting  calcareous 
formation  of  the  valley  just  referred  to,  which  consists  of  a more  or 
less  crystalline  limestone,  obr'iously  like  the  former  rocks  belong- 
ing to  a primarv^  date.  To  the  north  of  the  range  of  this  limestone, 
there  occurs,  occupying  some  of  the  northern  townships  of  Chester 
county,  another  large  area  of  gneiss  rock.  "Witb  the  exception  of 
this  tract,  all  the  formations  north  of  the  line  in  question  rank  then>- 
selves  in  our  Lower  and  Middle  Secondary  strata.  Thus-  the  sandstone 
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which  form  the  North  Valley  Hill,  Mine  Ridge,  the  Welch  moun- 
tain, Chickey’s  Ridge  at  the  Susquehanna,  Milbough  Hill,  and  the 
hills  between  Reading  and  Allentown  belong  to  F.  I.  of  the  Lower 
Secondary  or  Appalachian  series,  while  the  limestone  of  the  central 
townships  of  Lancaster  county,  and  of  the  interior  of  York  county, 
refers  itself  to  F.  I.  of  the  same  group.  The  red  shales  and  sand- 
stones which  traverse  the  central  and  northern  parts  of  the  district 
from  the  Delaware  river  to  Maryland,  constitute  our  middle  secondary 
rocks.  These  comprise  a large  part  of  Bucks  and  Montgomery,  the 
northern  side  of  Chester  near  the  Schuylkill,  the  southern  townships 
of  Berks,  the  northern  part  of  Lancaster,  the  southern  side  of  Leba- 
non and  Dauphin  and  the  northern  townships  of  York,  together  with 
a wide  tract  extending  through  the  centre  of  Adams. 

In  presenting  a sketch  of  that  large  and  important  part  of  the  dis- 
trict which  has  been  examined  during  the  past  year,  I propose  adop- 
ting as  far  as  practicable  a uniform  order  in  the  description  of  the 
several  formations,  commencing  with  those  on  the  southeastern  side 
and  advancing  successively  towards  the  north-west.  The  detailed  de- 
lineation of  each  belt  as  far  as  this  will  be  attempted  will  in  nearly 
every  instance  be  pursued  from  the  N.  E.  towards  the  S.  W.  or  lon- 
gitudinally with  the  general  course  of  the  rocks. 

Section  i. 

Gneiss  and  Mica  Slate,  with  their  associated  Rocks  and  Minerals. 

The  first  or  southeastern  division  ot  the  primary  stratified  rocks, 
comprehending  the  gneiss  mica  slate  and  talc  slates  situated  south  of 
the  limestone  valley  of  Montgomery  and  Chester  counties,  commen- 
ces in  New  Jersey,  in  a narrow  point  about  six  miles  to  theE.  N.  E. 
of  Trenton,  expanding  gradually  in  its  course  towards  the  W.  S.  W, 
until  it  forms  a broad  belt  occupying  the  whole  of  the  southern  town- 
ships of  Chester,  Lancaster  and  York,  where  it  leaves  our  State  and 
passes  into  Maryland.  The  southeastern  margin  of  the  formation 
crosses  the  Delaware  at  Trenton,  where  it  is  well  exposed,  forming 
the  falls  of  the  river.  In  this  vicinity  it  consists  chiefly  of  a dark 
honiblendic  gneiss,  dipping  at  a rather  steep  angle  to  the  S.  S.  E. 
Along  its  course  for  several  miles  south-westward,  a deep  covering  of 
diluvium,  conceals  a large  portion  of  the  belt,  and  precludes  our  dis- 
covering its  local  features. 

Crossing  the  Neshaminy  about  a fourth  of  a mile  south  of  the  road 
leading  from  Attleboro  to  the  Buck  tavern,  in  Southampton  township-, 
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occurs  the  most  eastern  exposure  of  the  primary  limestone  in  this 
quarter  of  the  State.  It  is  in  the  form  of  a small  oval  or  lenticular 
bed,  occupying  an  area  not  exceeding  one  half  an  acre,  upon  the 
farm  of  Mr.  Van  Arsdale.  The  bed  corresponds  in  its  dip  and  di- 
rection with  the  strata  which  surround  it.  A dyke,  consisting  chiefly 
of  Labrador  Felspar,  has  been  protruded  through  it,  and  seems  to 
have  altered  its  structure,  producing  in  it,  near  the  line  of  contact, 
several  minerals,  usually  foreign  to  the  composition  of  limestones  of 
this  character,  such  as  graphite  (or  black  lead),  tabidar  spar,  and 
oxide  of  titanium,  Actinolite  and  augite.  North-east  of  the  Buck 
tavern,  occurs  a dyke  of  close  grained  trap.  Rather  more  than  a 
mile  south  of  the  Buck  tavern,  on  the  banks  of  the  north  branch  of 
the  Paquasin  creek,  there  is  a locality  where  Plumbago,  or  black 
lead,  was  formerly  worked,  but  the  place  is  abandoned,  and  the  pit 
filled  up.  Near  the  bridge  at  Rockville,  a granite  vein  is  seen;  and 
in  the  creek,  the  gneiss  contains  several  minerals,  not  unfrequently 
met  with  in  this  locality.  Among  these  are  zircon,  crystallized 
oxide  of  iron,  dark  green  mica,  and  blue  quartz.  Where  the  road 
from  Davisville  to  Huntingdon  intersects  the  county  line,  there  is  an 
extensive  trap  dyke,  running  nearly  east  and  west,  in  a straight  line, 
for  three  miles.  The  gneiss  in  its  vicinity  assumes  very  much  the 
character  of  a sienite,  and  promises,  in  some  places,  to  be  useful  as  a 
building  stone.  A little  to  the  south  of  this,  we  encounter  the  south- 
eastern extremity  of  a narrow  belt  of  a somewhat  peculiar  rock,  con- 
sisting chiefly  of  felspar,  which  takes  a W.  N.  W.  direction  across 
the  old  York  road,  about  a fourth  of  a mile  north  of  Willow  Grove, 
and  afterwards  conceals  itself  beneath  the  overlying,  middle  second- 
ary red  sandstone.  Zircon,  titanium,  and  oxide  of  iron,  are  occa- 
sionally found  in  small  quantities  in  the  boulders  of  gneiss  and  other 
rocks  in  the  neighborhood  of  Willow  Grove.  Included  among  the 
hornblendic  gneiss  of  Trenton,  and  the  ordinary  granitic  gneiss  and 
mica  slates  of  the  lower  part  of  Bucks  and  Montgomery,  there  occurs 
a somewhat  remarkable  stratum  of  felspar  rock,  well  exposed  in  a 
quarry  on  the  west  side  of  the  Delaware.  This  material  is  appli- 
cable to  several  useful  purposes,  being  much  employed  in  Trenton 
as  a flag  and  curb  stone,  and  furnishing  a material  much  better  fitted, 
by  its  compact  structiu’e,  for  MacAdam  roads,  than  the  softer  and 
more  granular  rocks  which  adjoin  it.  It  consists,  mainly,  of  felspar 
and  quartz,  not  separately  crystallized,  but  intimately  blended  and 
interfused.  It  sometimes  contains  a little  talc,  together  with  crystals 
of  schorl  and  oxide  of  iron..  Its  ordinary  color  is  a light  straw 
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yellow.  The  prevailing  dip  of  the  stratum  is  to  the  S.  S.  E.,  at  a 
steep  inclination.  Its  course  is  west  by  south,  passing  north  of  Fal- 
sington,  through  Oxford,  to  Mather’s  Mill,  on  the  Neshaminy  ; thence 
nearly  westward,  across  the  road  leading  northward  from  Smithfield ; 
after  which,  entering  Montgomery  county,  it  soon  begins  to  expand 
in  width,  becoming,  when  it  reaches  the  old  York  turnpike,  between 
Abington  and  Willow  Grove,  about  a mile  and  a half  broad.  About 
a third  of  a mile  west  of  the  turnpike,  it  separates  into  two  portions  ; 
the  northernmost,  two-thirds  of  a mile  wide,  passing  westward  along 
the  course  of  Sandy  run,  and  finally  disappearing  beneath  the  margin 
of  the  middle  secondary  red  sandstone ; the  southernmost,  having  a 
less  breadth,  taking  a S.  W.  direction,  and  forming  a ridge  which 
skirts  the  limestone  valley,  on  its  south,  from  this  point  to  the 
Schuylkill,  near  Spring  Mill,  where  the  stratum  at  last  thins  out.  A 
part  of  this  ridge,  two  miles  N.  E.  of  the  Schuylkill,  is  called  Barren 
Hill,  where  the  peculiar  rhomboidal  structure  sometimes  seen  in  the 
rock  is  well  exposed.  In  that  portion  of  the  formation  which  passes 
through  Bucks  county,  several  quarries  have  been  opened,  the  rock 
being  there  capable  of  furnishing  a tolerably  good  curbstone. 

The  greater  portion  of  the  southern  and  eastern  sections  of  Phila- 
delphia county,  shows  a deep  covering  of  diluvium,  concealing  the 
gneiss  and  its  associated  rocks,  except  where  tliey  are  exposed  in  the 
vicinity  of  the  streams.  In  this  part  of  their  lange,  the  primary 
strata  are  much  traversed  by  veins  of  a coarsely  crystallized  granite, 
in  which  the  three  ingredients,  the  felspar,  quartz,  and  mica,  are 
often  of  unusual  size,  the  felspar  being  generally  by  far  the  most 
predominant  mineral,  and  exhibiting  a remarkable  tendency  to  pass 
to  the  condition  of  kaolin,  by  decomposition.  This  rotting,  by  at- 
mospheric influence,  is  not  confined  to  the  injected  veins  of  granite, 
but  characterizes  also  a large  part  of  the  gneiss,  especially  in  the 
country  around  Philadelphia,  where  the  rocks  are  sometimes  in  a 
decayed  and  pulverulent  condition  to  a depth  of  more  than  twenty 
feet.  Advantage  is  occasionally  taken  of  this  circumstance,  the  loose 
materials  of  the  rock  being  sifted  to  procure  a sand  which  is  of  re- 
markable sharpness,  and  well  suited  for  the  purposes  of  masonry. 

At  Fairmount,  near  Philadelphia,  the  gneiss  projects  above  the 
diluvium,  and  is  quarried  to  some  extent  in  this  vicinity,  and  also  on 
the  west  bank  of  the  river,  at  Judge  Peters’s.  The  grain,  or  lami- 
nation of  the  rock,  is  exceedingly  contorted  ; implying  the  occurrence, 
at  one  time,  of  an  intense  compressing  force.  In  all  the  quarries 
from  Fairmount  to  the  Falls  of  Schuylkill,  the  rock  is  intersected  by 
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numerous  cross  joints,  which  appear,  until  closely  examined,  to 
represent  its  divisional  plains  or  true  stratification,  and  which  at  Fair- 
mount  are  nearly  horizontal.  These  joints  divide  the  mass  into 
blocks  oi  convenient  shape  and  dimensions  ; and  when  they  dip  in 
the  right  direction,  greatly  facilitate  the  operations  of  the  quarry 
The  belt  of  gray  granitic  gneiss  which  passes  Philadelphia,  is  Avell 
developed  on  Darby  creek,  Crum  creek,  Ridley  creek,  Chester 
creek,  and  the  other  adjacent  streams.  On  nearly  all  of  these,  it  has 
long  been  wrought,  supplying  Philadelphia,  and  other  places,  with  a 
large  amount  of  very  excellent  curbing  stone,  and  material  for  the 
foundations  of  houses  and  for  other  purposes.  At  the  Falls  of  Schuyl- 
kill, there  is  a large  quarry  of  very  excellent  gneiss,  of  a light  gray 
aspect,  which  has  long  contributed  its  supply  of  good  building 
material  to  Philadelphia.  In  this  quarry  is  a vein  of  large  grained 
granite,  with  red  felspar;  the  strata  dip  to  the  N.  W.  Higlier  up 
tire  Schuylkill,  the  relative  proportion  of  the  felspar  in  the  rock  is 
less,  while  the  amount  of  mica  is  greatly  augmented.  Nearly  the 
whole  distance  from  Fairmount  to  Manayunk,  the  prevailing  dip  of 
the  rocks  is  towards  the  north,  with  only  occasional  irregularities. 
Approaching  the  mouth  of  the  Wissahiccon,  garnets  begin  to  be 
abundant;  and  the  rock  assumes,  for  considerable  spaces,  the  com- 
position of  a true  mica  slate.  Stauroticle,  cyanite,  and  red  oxide  of 
titanium,  with  other  minerals,  occur  in  this  vicinity. 

Near  Manayunk  the  predominant  rock  is  a mica  slate.  It  is  much 
contorted  and  abounds  here  and  foi  two  miles  up  the  river,  as  far  as 
the  soap-stone  quarry  in  regularly  formed  crystals  of  garnet.  It  is 
also  intersected  by  numerous  veins  of  coarse  felspathic  granite. 
At  the  tunnel  on  the  Reading;  rail  road,  and  near  the  Flat  Rock  bridge 
a belt  of  considerable  width  crosses  the  river  north  of  which  the  mica 
slate  is  again  repeated,  embracing  between  this  point  and  the  belt  of 
soap-stone,  one  or  two  smaller  zones  of  the  hornblendic  rock. 

The  so  called,  soapstone  rock  referred  to,  crosses  the  Schuylkill 
about  a mile  and  a half  above  the  Flat  Rock  bridge.  Its  average 
width  is  a little  more  than  a furlong.  This  stratum  includes  two  dis- 
tinct bands,  that  on  the  south  being  mineralogically  a rather  peculiar 
rock,  consisting  of  steatite  and  talc,  imbedding  numerous  lumps  or 
knots  of  dark  serpentine,  while  that  on  the  north,  is  a dark  va- 
riety of  serpentine  holding  occasionally  crystals  of  hornblend. 
The  steafitic  rock  has  been  quarried  for  many  years  on  the  east  bank 
of  the  river,  supplying  Philadelphia  to  a moderate  amount,  with  a 
material  excellently  adapted  for  the  lining  of  furnaces,  grates  and  fire 
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places.  Until  the  general  introduction  of  marble,  it  was  also  used  to 
some  extent  for  the  steps  of  liouses,  for  wliich,  howevmr,  it  is  not  so 
well  adapted,  the  soft  steatite  being  easily  worn  and  leaving  in  course 
of  time  the  harder  knots  of  serpentine  to  rouglien  the  surface. 

The  steatite  and  serpentine  belt  lirsl  shows  itself  near  the  foot  of 
Chesnut  Hill,  three-fourths  of  a mile  east  of  the  Germantown  turnpike. 
Increasing  in  width,  it  crosses  the  Wissabiccon  a short  distance  below 
the  intersection  of  the  same  road  where  it  is  well  exposed.  At  this  local- 
ity it  contains  green  mica,  tale,  stealite,  dolomite,  serpentine,  (fee. 
in  abundance.  On  the  Ridge  road,  a few  detached  fragments,  in  the 
soil  of  the  neighbouring  fields,  are  all  that  can  be  found  to  indicate  its 
course.  Approaching  the  Schuylkill,  the  serpentine  band  augmenis 
considerably  in  width,  forming  a distinct  ridge  which  extends  into 
Lower  Merion  township.  At  the  soapstone  quarry  on  the  Schuyl- 
kill, the  dip  of  the  steatitic  rock,  appears  to  be  paralel  with  that  of 
the  mica  slate  lying  south  of  it,  but  it  is  so  much  intersected  by  cross 
joints  as  to  render  it  difficult  to  determine  this  point  with  certainty. 
Between  the  steatitic  rock  and  mica  slate  there  occasionally  occurs  a 
thin  band  having  nearly  the  composition  of  a chlorite  slate.  Crystalliz- 
ed dolomite,  carbonate  of  lime  and  Ai/c  occur  here  abundantly.  Abouj 
half  a mile  west  of  the  Schuylkill  in  Lower  Merion  township,  there 
is  another  .quarry  which  has  likewise  been  worked  for  many  years. 
The  steatite  at  this  locality  can  be  procured  in  larger  blocks,  being- 
less  intersected  by  joints  ; it  frequently  contains  however,  concretions 
of  carbonate  of  lime,  dolomite  and  other  minerals  which  deteriorate 
its  value.  About  a mile  and  a half  further  west,  the  belt  expands  to 
nearly  half  a mile  in  width,  separating  soon  into  two  portions,  which 
cross  Mill  creek  about  three  furlongs  asunder,  and  then  thin  out. 
The  serpentine  throughout  the  whole  range,  maintains  nearly  the  same 
features,  being  much  mixed  with  heterogeneous  minerals.  No  dis- 
tinct line  of  division  separates  it  from  the  steatite  on  its  south.  North 
of  the  serpentine  range  the  gneiss  again  appears,  traversed  as  usual, 
by  veins  of  granite.  Further  north,  tlie  character  of  the  rock  is  en- 
tirely changed,  it  having  hardly  the  aspect  of  a crystalline  or  primary 
stratum.  This  bed  is  traceable  from  the  river  to  the  Bethlehem  turn- 
pike. On  the  westside  of  the  Schuylkill,  it  forms  a high  ridge,  divi- 
ding the  gneiss  and  mica  slates  on  the  south,  and  the  talc  slate  and 
limestone  on  the  north.  Not  far  west  of  the  river  hemalitic  iron 
ore  exists  near  it,  though  not  in  large  deposits,  and  on  the  Gulf  imad. 
ore  was  worked  for  some  time.  Traces  of  iron  ore  are  frequent  in 
this  part  of  the  formation. 
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Not  far  from  Bollemoiit  the  beds  of  hornblendic  gneiss  and  mica 
slate  contain  much  injected  granite  passing  to  the  state  of  kaolin, 
one  vein  of  which  is  from  twelve  to  fifteen  feet  in  thickness.  Ontfie 
Lancaster  turnpike  about  four  miles  from  Philadelphia,  there  is  a lo- 
cality wiiere  it  is  thought  the  gneiss  might  be  profitably  worked;  it 
was  exposed  in  cutting  the  new  rail  road.  In  the  northern  part  of 
Blockley  township,  the  hornblendic  variety  of  the  gneiss  is  quite 
abundant.  The  townships  of  Lower  Merion,  Haverford,  Ma- 
ple, and  also  the  south  of  Radnor,  are  composed  chiefly  cf  mica 
slate.  In  Upper  and  Lower  Providence,  Springfield,  Darby,  Upper 
Darby,  and  in  Ridley  townships,  gneiss  and  mica  slate  mostly  prevail. 
In  the  northern  part  of  Imwer  Merion  and  of  Radnor,  there  is  a simi- 
lar rock  to  that  on  tlie  Schuylkill  above  the  serpentine  band.  It  be- 
comes talcosc  towards  Tradyffin. 

On  the  road  from  Chester  to  West  Chester,  through  Edgemont, 
about  three  miles  from  the  former  place,  the  beds  assume  a sienitic 
aspect,  a circumstance  which  is  not  unfrequent.  Its  structure  im- 
plies rather  a rneiamorphic  than  an  igneous  origin.  Gneiss  and  mica 
slate  through  which  extensive  trap  dykes  have  been  protruded,  are 
often  modified  into  a rock  of  similar  character. 

Near  the  Blue  Hill  school  house  in  Upper  Providence  township- 
there  is  a small  bed  of  serpentine,  and  at  the  cross  roads  in  Middle- 
town  township,  rather  more  than  a mile  from  W'rangletown,  jasper, 
ralcedony,  Jlint,  hematite,  steatite,  and  other  minerals  occur  in  the- 
serpentine  formation  which  appears  to  constitute  the  hill  which  crosses 
the  Chester  and  West  Chester  road  diagonally  from  S.  W.  to  N.  E. 
The  trap  dykes  that  occur  in  Delaware  county  are  mostly  small  and 
rarely  influence  the  strata  in  their  vicinity.  One  of  some  size  occurs 
in  Newtown. 

Near  the  Spread  Eagle,  on  the  Lancaster  turnpike,  fourteen  miles 
from  Philadelphia,  there  exists  a small  included  bed  of  serpentine, 
a little  to  the  north  of  the  main  road.  No  exposures  of  the  rock  are  vis- 
able,  but  it  is  distinctly  marked  by  its  sterile  soil  which  has  caused  it 
to  be  abandoned  by  the  agriculturist  On  the  north  of  this  lies  the 
talc  slate,  which  passes  so  gradually  into  the  mica  slate  on  its  south- 
ren  margin  as  to  render  it  impossible,  unless  in  particular  instances 
to  delineate  them  seperately.  The  upper  or  northern  margin  of  the 
talc  slate  belt,  bounding  the  primary  limestone  on  the  south,  is  dis- 
tinctly marked,  being  generally  near  the  base  of  the  South  Valley 
Hill.  This  band  of  primary  slates  pursuing  a W.  S.  W.  direction 
in  the  range  of  hills  south  of  the  Great  Valley,  expands  from  a width 
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of  one  mile  at  its  eastern  extremity,  to  a breadth  of  several  miles  as 
it  approaches  the  Susquehanna. 

Another  bed  of  serpentine,  similar  to  that  near  the  Spread  Eagle, 
occurs  in  the  mica  slates  about  a mile  and  a half  S.  W,  of  the  Paoli, 
and  about  one-third  of  a mile  further  on  in  the  same  driection,  there 
is  a large  bed  of  the  same  rock,  nearly  two  miles  in  length,  which 
crosses  the  road  from  Saugarlown  to  the  Warren  tavern,  and  thins 
out  in  East  Goshen,  not  far  from  the  township  line.  North  of  Sau- 
garlown, it  has  been  quarried,  furnishing  the  material  for  the  monu- 
ment commemorating  the  massacre  of  Paoli.  In  the  same  range 
another  included  bed  of  the  serpentine  crosses  the  road  leading  from 
the  General  Green,  to  the  Steamboat  tavern.s.  It  is  a mile  and  a half 
in  length,  ami  nearly  a fourth  of  a mile  wide.  The  rock  at  this 
locality  contains  talc,  asbestos,  magnetic  iron  ore,  steatite,  and 
quartz  and  in  smaller  granules,  amethyst,  jasper,  garnet,  acti- 
nolite  and  schorl.  Another  and  smaller  band  occur.s  in  a direct  line 
with  it,  about  a mile  further  west,  thinning  out  at  'J’aylor’s  mill  on 
York  run.  where  it  has  been  quarried  to  some  extent,  supplying  the 
building  material  for  the  Episcopal  church  in  West  Chester. 

Serpentine  has  generally  been  ranked  by  geologists  among  the 
unstratified  igneous  rocks,  few  instances  being  recorded  where  it 
assumes  a regularly  bedded  structure;  but  in  the  belts  above  described, 
there  is  little,  either  in  its  relative  positition  to  the  adjacent  strata,  Oj- 
in  the  appearance  of  tiie  rock  itself,  which  imply  that  it  has  been 
intruded  in  a melted  state.  Its  aspect  is  that  of  a strictly  laminated 
rock,  the  divisional  plains  conforming  to  the  stratification  of  the  sur- 
rounding mica  slate.  This  is  particularly  conspicuous  at  the 
quarry  last  alluded  to.  We  perceive,  moreover,  no  evidence  of  anv 
contortion  in  the  neighboring  schistose  rocks,  such  as  would  indicate 
the  protrusion  of  this  material.  The  mica  slates,  and  included  ser- 
pentine, all  dip  at  a high  angle,  towards  the  S.  S.  E.  In  the  townsIii]> 
of  West  Goshen,  occm-  carbonate  of  magnesia,  magnesite,  several 
varieties  of  quartz,  cyanite,  staurotide,  asbestos,  amyanthus,  stea- 
tite, talc,  and  octahedral  crystals  of  iron,  at  several  localities,  but 
generally  in  small  quantities.  In  East  Bradford  township,  a few 
furlongs  west  of  the  forks  of  the  Brandywine,  we  meet  with  another 
bed  of  serpentine,  somewhat  more  than  a mile  in  length.  It  is  ex- 
posed on  the  road  leading  from  West  Chester  to  Wistar’s  bridge. 
Near  Strode’s  mill,  there  occurs  another  bed,  apparently  a portion  of 
a different  belt.  About  two  miles  north  of  the  forks  of  the  creek,  oh 
the  road  leading  from  Wistar’s  bridge  to  the  Gap  road,  we  pass  a 
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barren  hill,  wlii^.h  consists  of  serpentine;  and  another  tract  similar 
occurs  on  the  road  from  Marshallton  to  Trimble’s  mill. 

On  the  Fork  run,  a mile  and  a quarter  from  its  juncture  with  the 
Brandywine,  exists  a small  lenticular  bed  of  limestone,  included 
among  the  layers  of  the  mica  slate.  It  does  not  exceed  half  an  acre 
in  extent;  but  it  is  a useful  locality,  furnishing  lime  for  the  neigh- 
boring lands.  In  East  Bradford  township,  besides  most  of  the 
minerals  found  in  West  Goshen,  we  lind  foetid  carbonate  of  lime, 
amethyst,  zircon,  brown  tourmaline,  adulariu,  uciynolite,  steatite. 
and  lithomarge.  The  dip  of  the  rocks  on  the  Brandywine,  both  in 
the  talc  slates  and  mica  slates,  is  precisely  the  reverse  of  that  wliich 
they  display  on  the  Schuylkill,  being  generally  S.  S.  E.,  at  a steep 
angle. 

Rcl'erring  in  the  next  place  to  some  points  in  the  geology  of  the 
district,  south  of  West  Chester  and  east  of  tlie  Brandj'wine,  we  may 
mention  the  occurrence  of  an  excellent  brickmaker’’ s clay,  worked  in 
the  vicinity  of  that  town  and  at  several  other  places.  In  Birmingham 
township,  on  the  farm  of  Caleb  Brinton.  one  mile  west  of  Dillworths- 
town,  the  mica  slate  contains  a small  interposed  bed  ol'  limestone, 
occupying  about  one  acre.  It  is  quarried,  rnelding  a rock  of  a 
coarsely  crystalline  structure,  which  produces  a very  good  lime. 
Some  distance  south  ol’  Dillworthstown,  a narrow  vein  of  a superior 
white  felspar  crosses  the  road  leading  to  Wilmington,  from  which 
masses  of  considerable  size  and  purity  are  obtained.  Still  further  to 
the  south,  on  the  farm  of  Thomas  Bullock,  in  Delaware  countv,  we 
lind  another  bed  of  limestone,  somewhat  sinular  to  the  last,  though 
yielding  a materia!  of  rather  less  purity.  West  of  the  Brandywine, 
we  find  the  small  lenticular  beds  of  limestone  becoming  more  numer- 
ous among  the  primary  slates.  On  the  farm  of  William  Harvey,  one 
mile  above  Ciiad’s  Ford,  is  a fine  white  limestone,  containing  crystals 
of  Brudle.  Another  bed  is  quarried  about  two  miles  west  of  the 
creek,  near  the  Penushorough  township  line.  It  is  somewhat  larger 
than  any  previously  described,  and  lies  in  the  bottom  of  a valley.  'I'lie 
lock  is  large  grained,  partly  white  and  partly  speckled  by  dark  mica, 
or  clouded  by  a little  carbon.  The  bed,  and  the  adjoining  strata,  dip 
to  the  south.  According  to  Mr.  Townsend,  of  West  Chester,  about 
four  hundred  and  eighty  perches  of  limestone  were  quarried  in  this 
township  during  the  year  1838.  Chrome  ore,  though  only  in  small 
quantity,  has  been  found  on  the  farm  of  Joel  Swain.  Arragonite, 
crystallized  augite,  sahlite,  and  spliene  crystallized  in  augite,  were 
also  found  in  this  township.  In  the  adjoining  township  of  Kenriet. 
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about  thirteen  hundred  perches  are  said  to  have  been  procured  from 
the  quarries  of  Caleb  S.  Jackson  and  Lewis  Ganser ; the  former 
situated  on  Red  Clay  creek,  three-fourths  of  a mile  below  Marshall’s 
mill;  the  other  on  the  Delaware  line,  on  a smaller  branch  of  the  same 
stream.  The  rock,  especially  at  the  latter  locality,  is  coarsely 
crystalline.  At  both  places  it  is  white,  and  contains  carbonate  of 
masrnesia. 

O 

Another  smalt  lenticular  bed  of  limestone  is  traceable  near  the  meet- 
ing-house atKennett’s  Square,  but  it  is  not  quarried.  A fourth  bed,  of 
the  same  description,  crosses  the  western  line  of  Kenuett  township, 
about  one  mile  south  of  the  village.  A large  quarry  exists  here,  on 
the  farm  of  J.  M.  Phillips,  the  stone  yielding  an  excellent  lime.  The 
dip,  in  all  these  instances,  is  towards  a point  a few  degrees  east  of 
south.  Two  narrow  bands  of  limestone,  about  a furlong  apart,  occur 
not  far  from  Barclay’s  mill,  higher  up  on  the  same  stream.  The 
northern  and  largest  one  consists  of  a lirm,  white  and  sometimes 
bluish  limestone,  containing  carbonate  of  magnesia.  These  beds  are 
somewhat  contorted.  On  the  farm  of  Thomas  Webb,  in  this  neigh- 
bouihood,  a small  body  of  chrome  ore  has  been  discovered,  several 
tons  only  of  which  have  been  dug.  A large  lim.estone  quarry  has 
been  opened  on  the  farm  of  Mr.  Logan.  It  yields  a good  lime.  In 
East  Marlborough  township,  several  interesting  minerals  were  met 
with.  Among  these  are  zircon,  basanile,  fccfid  felspar,  beryl, 
epidote,  tremolite,  and  dialage,  all  occurring  near  Unionville ; also, 
chromate  of  iron,  oxide  of  titanium,  iserine,  spongiform  quartz, 
<fec.  in  other  places.  During  twelve  months,  about  seventeen  hun- 
dred and  twenty  perches  of  limestone  were  quarried  in  this  town-, 
ship.  In  West  Bradford  township,  on  the  Brandywine  creek,  near 
Woodward’s  mill,  the  slates  enclose  a bed  of  limestone;  and  in  the 
same  range,  to  the  W.  S.  W.  of  this,  there  exists  another  larger  one, 
whicli  thins  out  in  crossing  the  road  from  Downingstown  to  Maiv 
shallton,  one  mile  north  of  the  latter  place.  Limestone  is  also 
quarried  near  the  Poor  House,  not  far  from  the  southern  line  of  the 
township,  where  an  excellent  lime  is  produced.  At  this  locality,  we 
find  fatid  quartz.  Another  small  band  of  lim.estone,  occupying 
perhaps  a fourth  of  an  acre,  may  be  seen  a little  north  of  this,  on  the 
road  to  Marshallton.  During  twelve  months,  about  four  thousand 
perches  of  limestone  were  quarried  in  this  township.  dyke  of 
fine  grained  trap  crosses  the  country  east  of  M arshallton,  in  k S.  S.  W. 
and  N.  N.  E.  direction,  forming  a ridge  of  rather  good  soil. 

In  Newlin  township,  about  five  hundred  perches  of  limestone  have 


been  raised  in  one  year.  This  township  is  rich  in  a variety  of  mine, 
rals;  among  which  we  may  enumerate,  precious  garnet  in  small 
quantities,  radiated  quartz,  chalcedony,  agate,  corundum  (both 
massive  and  crystallized),  green  tourmaline,  beryl,  and  sapphire 
ligneform  asbestus,  oxide  of  titanium,  &c. 

In  East  Fallowheld  township,  near  Laurel  Forge,  occurs  a steatite 
rock,  at  one  time  quarried,  but  now  only  occasionally  wrought. 
Serpentine,  also,  occurs  on  the  road  leadittg  from  Marshallton  to 
■Coatsville,  near  the  intersection  of  a small  stream  entering  the  west 
branch  of  the  Brandywine,  a little  below  tlie  paper  mill.  Nearly  the 
whole  of  this  township  consists  of  the  talc  slate  formation,  which  cross- 
es the  east  branch  of  the  Brandywine  above  the  mouth  of  Valley  creek, 
and  passes  through  the  northern  part  of  West  Bradford,  and  thence 
expands  in  width  through  East  Fallowheld  into  West  Fallowheld, 
where  the  proportion  of  mica  slate  in  the  rock  becomes  considerable. 
On  Doe  run,  in  the  latter  township,  there  is  a large  quarry  of  excel- 
lent limestone,  near  the  cotton  factory.  Though  nearly  in  a line 
with  the  bed  at  Phillips’s  mill,  one-third  of  a mile  distant,  it  does 
not  appear  to  be  the  same.  In  both  instances,  the  dip  is  toward  the 
south.  The  rock  is  bluish  and  white.  Much  limestone  exists  in  this 
vicinity;  and  from  indications,  the  beds  are  probably  of  some  extent, 
though  imperfectly  exposed.  In  West  Marlborough,  the  adjoining 
township,  to  the  south,  about  eight  hundred  and  fifty  perches  of  lime- 
stone are  quarried  annually,  obtained  chiefly  on  Doe  run.  About  a 
mile  and  a half  north  of  Londongrove  Meeting  House,  there  is  a bed 
of  white  limestone,  containing,  in  some  abundance,  a mineral,  the 
nature  of  which  we  have  not  yet  determined.  Among  the  minerals 
found  in  West  Marlborough  are  dolomite,  Jluate  of  lime,  magnesite, 
scnpolite,  radiated,  crystallized  and  fibrous  tremolite,  &c.  Lime- 
stone occurs  in  the  southern  part  of  the  township,  on  the  farm  of 
William  Penix,  two  miles  to  the  north  of  Chatham.  It  has  received 
but  little  attention.  About  half  a mile  south  ol  Londongrove  Meeting 
House,  there  is  a small  hill,  consisting  of  a sandstone,  referable, 
apparently,  to  F.  I.  of  the  low'er,  secondary  series.  The  rock  dips 
to  the  S.  E.,  and  seems  to  be  a small  patch  of  that  formation  which 
has  escaped  denudation.  Another  hill  of  the  same  sandstone  crosses 
the  Wilmington  and  I;ancaster  turnpike,  a little  south  of  Chatham. 
In  this  latter  tract,  which  is  about  a mile  long  and  a fourth  of  a mile 
wide,  the  sandstone  dips  at  an  angle  of  forty-five  degrees,  to  a point 
a little  east  of  south.  The  occurrence  of  F.  I.  in  this  insulat^ 
position,  so  far  to  the  south  of  its  general  margin,  which  is  along  the 
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northern  side  of  the  Big  Limestone  valley,  is  somewhat  remarkable,  and 
implies  how  extensive  was  the  denudation  which  removed  the  lower, 
secondary  strata  from  the  southern  belt  of  the  State,  which  they 
appear,  in  part  at  least,  to  have  covered.  Near  Chatham,  asparagus 
stone  [phosphate  of  lime)  may  occasionally  be  found,  and  oxide  of 
titanium  more  frequently.  During  1838,  the  limestone  quarried  in 
this  township  amounted  to  fourteen  thousand  six  hundred  and  eighty- 
four  perches.  A bed,  crossing  near  the  branch  of  White  Clay  creek, 
half  a mile  from  Chatham,  is  extensively  quarried.  The  prevailing 
color  of  the  rock  is  blue,  though  occasionally  it  is  white.  It  yields 
an  excellent  lime,  and  appears  to  cover  a considerable  area.  About 
a mile  south,  a bed  of  the  limestone  occurs,  immediately  on  the 
ereek  at  Stephens’s  mill.  It  is  small,  and  has  not  been  much 
worked.  Steatite  rock  exists  in  the  same  neighborhood.  One  mile 
south  of  Chatham,  there  is  a small  quarry  of  limestone,  of  a blue 
color,  on  the  farm  of  William  Hicks.  Fine  specimens  of  ivory 
quartz  occur  in  this  locality.  A white,  and  sometimes  brownish, 
granular  limestone,  often  disintegrated,  is  seen  on  the  farm  of  Phoebe 
Morgan,  half  a mile  north  of  Westgrove  Meeting  House.  A quarry 
of  fine  limestone  lies  further  down  the  stream,  near  Jackson’s  mill; 
and  a large  quarry  on  the  east  branch  of  White  Clay  creek,  near 
Avondale.  The  beds  here  are  thick ; the  rock  close  grained,  and 
advantageously  wrought,  and  of  a bluish  and  white  color,  affording, 
when  burnt,  a good  lime.  Potter’s  clay  abounds  in  this  township; 
also,  a little  iron  ore,  and  crv^stallized  red  oxide  of  titanium.  In 
New  Garden  township,  limestone  occurs  in  several  localities.  One 
on  the  eastern  township  line,  belonging  to  J.  M.  Phillips,  has  been 
already  mentioned.  Elfric  Wilson  has  opened  one  on  the  road  from 
the  Londougrove  Meeting  House  to  the  Friends’  Meeting  House,  on 
the  Wilmington  turnpike,  in  New  Garden.  It  is  situated  in  a valley 
not  far  from  the  northern  line,  on  the  west  side  of  the  road.  A very 
good  stone  is  raised  at  this  quarry,  which  is  of  a blue  and  white 
color.  The  beds  dip  to  the  south,  at  a steep  angle.  Dochranamon 
Hill  consists  chiefly  of  sienitic  rock  and  mica  slate,  the  latter  being 
sometimes  quarried  for  flag  stones.  Some  of  the  gneiss  in  this  vici- 
nity furnishes  a good  building  stone.  A narrow  belt  of  limestone, 
yielding  a tolerably  good  lime,  is  quarried  about  three-fourths  of  a 
mile  south  of  the  above  mentioned  hill.  A bed  of  rather  pure  kaolin, 
from  which  several  hundred  tons  have  been  procured,  occurs  on  the 
ferm  of  Samuel  Hoopes,  in  the  southern  part  of  the  township.  It 
appears  to  be  abundant,  but  the  demand  for  the  article  is  limited.  In 
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this  neighboihood  occurs  magnesian  garnet.  About  three-fourths 
of  a mile  from  the  Delaware  State  line,  a bed  of  limestone  was 
quarried  on  the  farm  of  Thomas  Brown.  A section  in  the  quarry 
shows  the  limestone  in  a nearly  horizontal  position,  regularly  over- 
laid by  mica  slate.  It  is  granular,  and  liable  to  disintegrate. 

Half  a luile  lower  down  on  the  same  stream,  a branch  of  White 
Clay  creek,  there  exists  a bed  of  impure  micaceous  limestone;  quar- 
ried on  the  farm  of  Septimus  Evans.  Some  parts  of  the  quarry, 
however  afford  a good  material.  The  Waste  Land  quarries,  so  cal- 
led, in  this  vicinity  ; are  not  much  worked — the  beds  have  the  usual 
S.  E.  dip. — A part  of  the  rock  is  inclined  to  disintegrate,  though  the 
quality  of  the  lime  is  rather  good.  The  quantity  of  limestone  quar- 
ried in  this  township  in  twelve  months  was  upwards  of  two  hundred 
and  sixty  thousand  perches. 

In  London  Brittain  township,  there  is  an  extensive  belt  of  lime- 
stone. The  rock  is  bluish  and  white,  lying  m thick  beds.  It  is  com- 
pact and  produces  a good  lime.  The  whole  yields  from  several 
adjoining  quarries,  seventeen  thousand  perches  per  annum. 

Gneiss  and  mica  slates  traversed  by  occasional  belts  of  hornblen- 
dic  and  selenitic  stratilled  rock  occupy  the  townships  of  London  Brit- 
tain, New  London  and  the  greater  parts  of  East  and  West  Notting- 
ham, Upper  and  Lower  Oxford,  Londonderry,  &c.  The  soil  in  some 
places  is  moderately  fertile,  but  when  the  talc  and  mica  slates  prevail, 
and  thej^  constitute  the  predominate  formation,  it  is  not  productive. 
In  Londongrove  near  Morris’s  mill,  a singular  hornblendic  rock  oc- 
curs which  might  pass  for  a variety  or  sienite.  Near  Brown’s  mill, 
on  Little  Elk  creek,  in  East  Nottingham,  we  find  the  eastern  extre- 
mity of  that  broad  belt  of  serpentine  rock  known  as  the  Pine  Barren 
rano^e.  The  southern  margin  crosses  North-east  creek  between  the 
cotton  factories  and  the  Maryland  line.  The  northern  margin  passes 
almost  due  westward  near  Kirk’s  mill  to  Carter’s  mill,  on  the  Octa- 
rora  creek  and  thence  to  the  Maryland  line,  at  its  intersection  with 
the  Conawingo.  Chrome  ore  is  found  in  small  quantities  in  this  belt 
not  far  from  Ramsey’s  tavern,  but  not  in  abundance.  It  also  occurs 
though  not  in  quantity  a mile  and  a half  east  of  the  tavern  near  a 
small  brook  which  crosses  the  state  road.  By  washing  the  debris 
which  strews  the  bottom  and  margin  of  this  stream — much  chrome 
ore  in  a granular  form  is  collected.  Two  excavations  have  been  open- 
ed for  the  ore  in  the  Pine  Barren  at  Carter’s  mill,  in  West  Notting- 
ham, but  the  mineral  was  soon  exhausted.  In  this  township,  during 
the  year  18.38,  one  hundred  and  fifty  tons  of  chrome  ore  were  procu- 
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red  and  about  fifty  tons  in  East  Nottingham.  Its  market  price  is 
about  sixteen  dollars  per  ton. 

Some  of  the  more  mottled  varieties  of  the  serpentine  in  the  former 
township,  are  quite  compact  and  susceptible  of  a polish,  promising  to 
be  adapted  to  ornamental  purposes.  A short  distance  below  Carter’s 
mill  on  the  Octarora,  there  is  a seam  of  the  silicate  of  magnesia, 
from  which  in  1838,  about  eight  hundred  tons  of  the  mineral  were 
procured,  valued  at  four  dollars  per  ton,  at  the  quarry.  It  lies  in  the 
form  of  compact  veins  or  lenticular  beds,  of  no  great  thickness,  mix- 
ed sometimes  with  steatite  and  serpentine,  the  quantity  however 
seems  abundant.  A little  higlier  up  the  creek  a narrow  vein  has  been 
discovered  where  the  mineral  is  intermixed  with  much  serpentine 
and  other  substances  giving  it  the  mottled  appearance  of  a breccia. 
The  serpentine  belt  of  this  and  the  adjoining  townships  contains  both 
steatite  and  asbestus.  The  serpentine  ridge  after  crossing  the  Cone- 
wingo,  and  passing  into  Maryland,  is  prolonged  in  a W.  by  S.  direc- 
tion crossing  the  Susquehanna  near  Fraser’s  Point,  and  thence  en- 
tering Harford  county.  Near  the  Octarora,  not  far  from  Wood’s 
Fulling  mill,  Mr.  Isaac  Tyson  has  a large  ch>-ome  pit  which  has  been 
extensively  worked  for  several  years.  The  mineral  does  not  occur 
in  the  form  of  a regular  vein  or  load,  but  in  bunches  irregularly  min- 
gled among  the  serpentine  on  one  side,  but  somewhat  well  defined  on 
the  other,  having  a general  S.  E.  underlie  or  dip.  The  fragments  of 
serpentine  on  the  surface  contain  much  chrome  ore,  and  this  locality 
promises  a supply  sufficient  for  the  demand  for  sometime  to  come. 
Chrome  ore  exists  also,  though  not  abundantly,  near  the  Baptist 
Meeting  house,  on  the  Maryland  line,  where  steatite,  often  containing 
disseminated  ore,  occurs  m great  abundance.  Asbestus  is  also  com- 
mon here.  The  indications  are,  that  the  chromiferous  iron  ore  and 
other  associated  minerals  exist  in  many  places  in  the  belt  where  they 
have  not  yet  been  procured. 

The  principal  rock  in  the  southern  part  of  Lancaster  county  is  talc 
slate.  The  soil  resulting  from  this  formation  is  generally  sterile  and 
and  unprofitable.  On  the  Susquehanna  river,  a little  above  the  mouth 
of  Peters’s  rock,  near  Peach  Bottom  ferry,  slate  is  quarried  on  both 
sides  of  the  river.  The  strata  dip  toward  the  S.  S.  E.  at  an  angle  of 
seventy-five  degrees;  the  lines  of  bedding  and  of  cleavage  coinciding. 
Irregular  joints  traverse  them  generally  at  an  acute  angle.  The  slates 
split  with  great  facility. 

Near  Snedley’ssaw  mill  on  Little  Conewingo  creek,  occurs  a small 
bed  of  serpentine  embraced  between  strata  of  talc  slate  and  mica  slate. 
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On  the  summit  of  a hill  near  the  road,  chrome  ore  and  silicate  of  mag- 
nesia exist  in  small  quantities.  A pit  was  opened  here,  but  is  no  longer 
worked.  At  the  Methodist  Meeting  house,  between  Little  Brittain 
and  Drumore  townships,  we  meet  with  a small  bed  of  curious  fels- 
pathic  rock  analagous  to  that  which  bounds  the  primary  limestone 
near  the  Schuylkill.  It  yields  a good  white  clay  but  not  in  quantity 
sufficient  to  make  it  an  object  of  importance. 

Talc  slate  constitutes  for  the  most  part  the  rock  in  Colerain,  Dru- 
more, the  lower  part  of  Bart  and  part  of  Martick  townships,  being  va- 
ried by  a few  occasional  belts  of  mica  slate.  The  soil  is  therefore 
poor  and  the  country  tliinly  settled.  In  Bart  township  the  important 
limestone  belt  of  the  Great  Valley  thins  out.  On  a line  with  this 
limestone  is  a small  lenti>;ular  patch  of  the  same  rock  known  as  Bears 
quarries. 

Having  now  completed  the  observations  at  present  to  be  made  re- 
specting that  part  of  the  southern  primary  belt  which  lies  south  of 
the  Great  Limestone  valley,  from  the  Delaware  as  far  westward  as 
the  Susquehanna,  I shall  proceed  in  the  next  place  to  describe  the 
primary  tracts,  lying  north  of  the  same  valley,  and  between  this  lat- 
ter river  and  the  Schuylkill,  then  treat  of  the  geology  of  the  Great 
Valley  itself  and  afterwards  extend  my  observations  west  of  the  Sus- 
quehanna into  York  county. 

Gneiss  North  of  the  Great  Valley  of  Chester  county. 

That  part  of  Chester  and  Lancaster  counties  lying  immediately 
north  of  the  Great  Limestone  valley,  is  occupied  chiefly  by  stratified 
primary  rocks  of  the  gneiss  system.  Much  of  this  gneiss  is  of  the 
granitoid  kind,  while  many  beds  are  hornblendic.  The  predominant 
constituent  is  felspar,  though  it  presents  a considerable  variety  in  its 
composition.  In  Chester  county,  to  which  these  observations  more 
especially  refer,  it  is  usually  rather  coarsely  crystalline,  but  in  Lan- 
caster particularly  toward  the  Susquehanna  river,  we  meet  with  a 
larger  relative  proportion  of  mica  and  talc  slate,  replacing  the  genu- 
ine gneiss. 

The  junction  of  these  gneiss  rocks,  with  the  primary  limestone  of 
the  valley  is  concealed  by  the  over  lapping  sandstone  (F.  I.  of  our 
lower  secondary  series)  which  forms  the  North  Valley  Hill,  from  the 
Schuylkill  to  the  westernmost  branch  of  the  Octarara  creek.  On  the 
north,  the  gneiss  of  Chester  county  passes  beneath  the  middle  secon- 
dary red  sandstone  formation  from  Valley  Forge,  to  the  eastern  ex- 
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tremity  of  the  Welch  mountain,  and  on  the  N.  W.  beneath  the  older 
secondary  sandstone  of  the  Welch  mountain  itself.  Mica  and  talc 
slates  prevail  in  much  less  proportion  in  this  tract  than  throughout  the 
primary  region,  already  discribed,  lying  south  of  the  Limestone  valley. 
In  the  parts  of  East  Nantmeal,  Vincent,  Pikeland,  Cliarleston  and 
Uwchland,  where  the  gneiss  prevails,  its  character  is  very  uniform; 
felspar,  horndlend  and  quartz,  being  here  the  prevailing  constituents, 
and  mica  relatively  rare. 

Iron  ore  has  been  dug  here  for  several  years  past  in  several  places, 
about  five  hundred  tons  being  annually  proudced.  In  Vincent  town- 
ship, about  six  hundred  tons  are  annually  procured.  It  occurs  at 
many  localities  east  of  the  Yellow  Springs,  but  no  where  in  appa- 
rently large  deposits.  The  composition  of  the  ore  found  near  the 
Yellow  Springs,  will  appear  from  the  analysis  given  in  Chap- 
ter VI. 

kX  Kimberton,  on  the  farm  attached  to  the  Academy,  and  but  fifty 
yards  south  of  the  road,  there  is  a very  small  bed  of  altered  crys- 
talline limestone,  consisting  chiefly  of  calcareous  spar,  including  scat- 
tered crystals  of  plumbago  epidate  and  other  minerals.  It  seems  to 
have  been  a small  lenticular  bed  into  which  a dyke  or  thick  vein  of 
sienite  has  been  protruded,  the  excessive  heat  of  which,  when  in  a 
melted  state  has  probably  modified  the  rock  to  the  crystalline  struc- 
ture described. 

At  another  locality  further  north,  near  Shuter’s  mill,  on  French 
creek  at  the  margin  of  the  red  sandstone  occurs  another  bed,  of  high- 
ly crystalline  sparry  limestone,  similarly  affected  by  a dyke  of  igne- 
ous rock  and  containing  beautiful  crystals  o-f  plumbago  and  other 
minerals.  The  intrusive  rock  seems  to  be  a species  of  serpentine. 
These  beds  of  limestone  have  been  wrought  to  a very  moderate  ex- 
tent, the  cost  of  quarrying  them  being  considerable  and  the  lime 
though  fit  for  agriculture,  being  rather  too  dark  for  the  purposes  of  the 
plasterer.  The  structure  and  mineral  character  of  this  calcareous 
rock,  seem  identical  with  those  which  characterise  the  belts  of  altered 
secondary  limestone,  which  range  so  extensively  along  the  southern 
margin  of  the  Kittatinny  valley  across  New  Jersey. 

Small  trap  dykes  are  common  in  the  townships  of  Vincent  and 
East  and  West  Nantmeal.  The  two  high  hills  near  Warwick  Fur- 
nace consist  of  trap — the  largest  mass  of  this  rock  in  the  township. 
Nearly  two  miles  below  the  Yellow  Springs,  on  the  road  which 
leads -direct  to  the  valley,  and  on  the  middle  branch  of  the  Pickering, 
there  is  another,  but  much  smaller,  bed  of  limestone,  which  has  been 
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altered  in  a similar  manner  to  those  above  described.  The  rock  that 
surrounds  it  is  a kind  of  sienite,  and  the  limestone  is  crystallized  and 
conizms  plumbago.  A.  fourth  bed  of  the  same  species  of  limestone 
occurs  on  a small  branch  of  the  Brandywine,  one  mile  and  a quarter 
north-east  from  the  Eagle  tavern.  Like  the  others,  it  has  been  altered 
by  igneous  action,  and  is  coarsely  crystallized,  and  contains  plum- 
bago. Above  the  Friends’  Meeting  House,  a bed  of  a singular,  hard, 
hornblendic  rock,  crosses  the  road ; appearing,  also,  on  the  road 
leading  from  the  Yellow  Springs  to  the  Red  Lion,  two  miles  above 
the  latter  place.  Pipe  clay  occurs  in  Uwchland  township,  in  con- 
siderable abundance.  Graphite  is  said  to  occur  in  West  Nantmeal, 
disseminated  through  blue  quartz,  but  none  was  met  with. 

Iron  ore  is  found  at  several  localities.  Near  Isabella  Furnace,  a 
vein  of  titaniferous  iron  ore  occurs  on  the  farm  of  Mr.  Green, 
yielding  59.44  per  cent,  of  metallic  iron.  The  titanic  acid  which  it 
contains,  forming  a titanate  of  the  protoxide,  renders  the  ore  difficult 
to  flux,  and  consequently  the  manufacture  of  iron  from  it  has  been 
abandoned.  Large  quantities  of  this  ore  were  taken  to  the  lower  part 
of  New  Jersey  some  years  since,  for  the  purpose  of  mixing  with  the 
bog  iron  ore  of  that  district,  and  was  worked  with  some  success.  Its 
chemical  composition  is  given  in  chapter  VI. 

A little  below  Waynesburg,  near  Felt’s  mill,  there  is  a dyke  of 
trap,  extending  in  a nearly  east  and  west  direction.  On  the  road 
from  the  Mariner’s  Compass  to  the  United  States’  Arms,  one  mile 
south  of  the  Lancaster  turnpike,  there  is  a bed  of  limestone,  which 
may  belong  to  F.  II.,  as  it  is  situated  on  the  margin  of  a hill  of  sand- 
stone consisting  of  F.  I.  It  is  not  altered : the  color  of  the  rock, 
which  is  flne  grained,  is  a light  blue.  The  atea  which  it  occupies  is 
limited.  In  this  township,  fifteen  thousand  perches  of  limestone  are 
said  to  be  quarried  annually. 

In  Brandywine,  and  the  greater  part  of  West  Cain  township, 
hornblendic  rocks  are  common ; but  in  Sadsburg,  in  Lancaster 
county,  gneiss,  usually  the  granitic  kind,  and  mica  slate,  are  the 
prevailing  strata. 

If  we  trace  the  line  of  junction  between  the  primary  rocks  and  the 
limestone  F.  IL,  we  shall  find  it  commencing  near  the  western 
extremity  of  the  Welch  mountain,  on  the  southern  side  of  the  hill, 
and  passing  near  the  Pecquea  Meeting  House,  in  an  undulating  line. 
It  crosses  the  county  line  between  Chester  and  Lancaster  a little 
above  St.  John’s  Church,  and  then  runs  south  and  south-west  to  join 
the  sandstone  of  the  Mine  ridge.  Following  the  foot  of  the  Mine 


29 


ridge  on  the  north  side,  it  leaves  the  sandstone  after  a while,  and 
passes  about  a mile  below  Strasburg  and  on  to  the  Pecquea  creek, 
where  some  traces  of  F.  II.  are  visible  along  the  creek,  some  dis- 
tance below  the  main  body  of  the  limestone,  not  having  been  denuded. 
From  thence  it  continues  to  Willow  Street,  and  is  prolonged  to  the 
Conestoga,  near  Wybin’s  mill.  It  follows  the  creek  downwards  to 
Hershey’s  mill,  above  Safe  Harbour,  where  it  crosses  and  passes 
round  the  east  and  north  sides  of  Turkey  hill,  reaching  the  Susque- 
hanna at  Wisher’s  run.  A small  isolated  patch  of  secondary  lime- 
stone F.  II.  has  escaped  denudation,  on  the  Little  Beaver  creek,  at 
Jacob  Nefl’’s  fulling  mill,  about  two  miles  from  Strasburg. 

In  Bart  township,  north  of  the  valley  limestone,  and  between  the 
Nortli  Valley  and  Mine  Ridge  ranges,  which  consist  of  sandstone, 
the  gneiss  and  mica  slate  occur,  and  continue,  with  some  slight  vari- 
ations, to  the  Susquehanna.  Turkey  Hill  is  composed  of  talc  and 
mica  slates,  which  become  the  prevailing  rocks  as  we  approach  the 
river. 

Iron  ore  occurs  on  Big  Beaver  creek,  in  Bart  township,  near  the 
mill  of  A.  Bare,  at  the  foot  of  Mine  Ridge.  It  is  an  argilaceous  ore, 
situated  in  detritus  that  has  probably  been  brought  down  from  the 
neighboring  sandstone  liills.  Much  of  this  sand  and  loose  matter  is 
intermixed  with  the  ore,  which  has  been  worked  for  many  years. 
Iron  ore  also  occurs  and  is  dug  near  Shenk’s  tavern,  on  tlie  Susque- 
hanna, not  far  from  Stoner’s  ferry.  It  is  an  argilaceous  ore,  and  lies 
near  the  side  of  the  hill.  It  is  brought  to  the  river,  to  be  transported 
to  other  places. 

Limestone  of  the  Great  Valley. 

This  belt  of  limestone,  which  forms  the  Great  Valley,  and  extends 
through  the  western  half  of  Montgomery  county,  through  Chestercoun- 
ty  and  Sadsburg  and  Bart  townships,  in  Lancaster  county,  commences 
abouta  mile  and  a half  south-west  of  Wilhjw  Grove.  Tracing  it  along 
its  southern  margin,  we  find  it  entering  the  north  corner  of  Cheltenham 
township,  crossing  the  Bethlehem  turnpike  near  the  Running  Pump 
tavern,  a mile  below  Flourtown,  and  thence  passing  to  Spring  Mill  on 
the  Schuylkill,  where  it  crosses  the  river  and  follows  Gulph  creek, 
through  Upper  Merion  township,  into  Chester  county.  This  line, 
after  passing  the  county  line,  a little  less  than  a mile  south  of  the 
Baptist  Meeting  House,  follows  the  foot  of  the  South  Valley  hill 
about  the  same  distance  north  of  Glassley  and  north  of  the  Paoli,  to 
within  a couple  of  furlongs  of  the  Warren  tavern,  and  from  thence 
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half  a mile  soutli  of  the  Steamboat  tavern,  and  somewhat  more  to  the 
north  of  the  Indian  Kinff.  Near  Dovvninffstown,  it  has  decreased 
much  in  width,  being  little  more  titan  three-fourths  of  a mile  broad, 
'j’he  line  passes  about  two  furlongs  south  of  tlie  town.  From  Dow- 
ningstown,  tite  foot  of  the  hill  indicates  the  margin  of  the  limestone, 
which  passes  rather  less  than  a quarter  of  a mile  below  Coatsville  on 
to  Freeman’s  mill,  on  Buck  run;  thence  to  Cloud’s  mill,  near  Phil- 
lip’s tavern,  on  the  Gap  and  Wilmington  turnpike;  and  to  the  Octa- 
rara  creek,  near  the  junction  of  Cloud’s  run.  In  Lancaster  county, 
it  follows  Cooper’s  run  as  far  as  the  dam  near  the  Valley  mills,  but 
afterwards  continues  along  the  valley  a furlong  south  of  the  stream. 
We  then  trace  the  same  southern  margin  across  the  west  branch  of 
the  Octarara,  about  a fourth  of  a mile  below  lluckman’s  tavern,  and 
thence  to  Kunkle’s  and  Eckman’s  run,  at  which  place  the  limestone 
terminates.  On  Eckman’s  farm,  the  line  doubles  back  towards 
the  east,  and  pursues  nearly  a straight  course,  by  the  Reform 
Meetitig-  House,  to  Buckman’s  tavern;  thence  running  straioht  to  the 
Octarara,  a fourth  of  a mile  above  Noble’s  factory.  Its  greatest 
width  in  Lancaster  county  is  not  much  more  than  half  a mile.  Re- 
turning into  Chester  county,  it  continues  direct  to  Parkesburg.  At 
Coatsville,  it  passes  one  and  a half  furlong  north  of  the  village.  I’wo 
miles  east  of  Coatsville,  the  belt  widens,  and  passes  a fourth  of  a 
mile  south  of  East  Cain  Church.  Still  expanding,  the  northern 
margin  passes  one-third  of  a mile  north  of  Downingstown  to  West 
Whiteland  township  line,  where  it  is  within  a furlong  and  a half  ol 
the  Valley  turnpilte;  and  thence  continues  north-east  for  about  three 
and  a half  miics.  The  width  of  the  limestone,  taken  along  tlie  east 
township  line  of  West  Whiteland,  is  a little  more  than  two  miles  ; and 
the  northern  margin  is  a nearly  straight  line  from  thence  to  the  Valley 
creek,  which  it  crosses  half  a mile  from  its  Junction  with  the  Schuyl- 
kill. As  the  belt  passes  into  Upper  Merion,  it  is  overlaid  on  the 
north  by  the  red  sandstone — a portion  of  which  jutting  out  in  the 
form  of  a loop  as  far  as  the  King  of  Prussia  tavern,  conceals  that  par. 
of  the  formation  whifdi  lies  to  the  north  of  Reesville.  From  thence, 
the  northern  line  continues  direct  to  within  half  a mile  of  Norristowi:, 
and  turning  down  towards  Sweeds  Church,  crosses  the  Schuylkill 
one  mile  below  the  bridge.  Doubling  south  a short  distance  from  the 
river,  it  forms,  in  Plymouth  township,  another  loop,  and  then  crosses 
the  Ridge  turnpike  at  the  fourteenth  milestone  from  Philadelphia,  and 
the  Germantown  turnpike  a little  more  than  a quarter  of  a mile  below 
the  fifteenth  milestone.  It  then  passes  into  White  Marsh  township,, 
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crossing  the  Wissahiccon  at  Mather’s  mill,  a short  distance  below 
Sandy  Run,  following  the  run  until  it  reaches  the  eastern  extremity 
of  the  belt  in  Abington  township,  near  Willow  Grove. 

That  portion  of  the  formation  which  enters  Abington  township,  is 
more  slaty  and  fractured  than  that  further  to  the  west,  and  it  also 
contains,  apparently,  a larger  amount  of  salica.  Those  portions  of 
the  rock  which  are  exposed,  or  are  nearest  to  the  surface,  have  in 
many  places  undergone  partial  decomposition,  and  have  the  appear- 
ance of  a white  calcareous  sand,  This  sandy  aspect  of  the  limestone 
may  be  observed  in  all  the  quarries  in  the  neighborhood  of  Sandy 
run,  and  also  at  many  other  localities.  Mostly,  however,  unless  the 
rock  has  undergone  partial  decomposition,  the  limestone  is  crystalline 
and  granular ; varying  in  color  from  blue  to  white,  as  a greater  or  less 
amount  of  carbonaceous  matter  may  enter  into  its  composition.  Each 
of  these  colors  is  not  confined  to  a particular  stratum,  but  varies  repeat- 
edly in  the  same  bed,  and,  indeed,  the  area  occupied  by  one  particular 
color  is  usually  very  small.  The  dip  throughout  the  whole  formation 
is  remarkably  uniform.  Near  Sandy  run  it  is  towards  the  south  and 
S.  S.  E.  Quarries  and  pits  have  been  opened  on  almost  every  farm 
along  Sandy  run.  One  of  the  largest  in  this  vicinity  is  on  the  farm 
of  Mr.  Fitzwater,  near  Fitzvvatertown.  The  limestone  is  chieflv 
blue,  the  dip  S.  S.  E.  at  an  angle  of  about  sixty  degrees.  The 
practice  of  the  landholders  is  to  let  out  the  right  of  working  the 
quarry  for  a certain  period,  and  the  tenant  during  that  time  may 
excavate  as  much  stone  as  he  may  require.  Many  quanies,  also,, 
are  opened  and  worked  by  the  proprietor  for  his  individual  supply. 
No  record  is,  therefore,  kept,  to  enable  us  to  ascertain  the  number  of 
perches  annually  quarried. 

Near  the  Meeting  House,  about  a mile  above  Fiowertown,  a trap 
dyke  crosses  the  Bethlehem  turnpike  in  a north-east  and  south-west 
direction.  It  is  about  two  and  a half  miles  long,  commencing  near 
the  north-west  line  of  Springfield  township,  and  ranging  past  Bickell's 
mill  on  the  Wissahiccon  to  the  school  house  lying  half  a mile  further 
west.  The  protrusion  of  ihe  dyke  has  not  disturbed  the  adjoining 
strata  to  any  serious  extent.  A marble  quarry  has  been  opened  south 
oi’  the  dyke,  near  Beck’s  mill.  The  rock  is  granular,  and  its  predo- 
minant color  is  bluish.  Crystals  of  Jluate  of  lime  occur  in  this 
quarry.  About  half  a furlong  north  of  the  dyke,  there  is  another 
quarry  on  Bickell’s  farm,  in  which  the  beds  are  somewhat  contorted. 

At  the  Episcopal  Church,  near  Seller’s  tavern,  the  limestone  in- 
cludes a band  of  stratified  felspathic  rock  similar  to  that  which  is. 
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interposed  between  it  and  the  gneiss  bounding  it  on  the  south.  This 
bed  is  small,  but  forms  a steep  hill,  which  crosses  the  road  diagonally. 
It  has  the  same  range  and  dip  as  the  limestone  including  it.  It  sepa- 
rates into  small  Iragrnents,  often  rhomboidal  in  shape,  and  is  used 
for  repairing  the  turnpike,  being  quarried  for  this  purpose. 

Another  band  of  somewhat  similar  felspathic  rock  occurs  on  San- 
dy run,  near  the  margin  of  the  red  sandstone.  It  differs  from  the 
last  in  being  less  readily  decomposed  and  in  containing  small  crys- 
tals of  hornblend.  It  is  a veiy  local  occurrence,  only  a few  layers 
of  it  peeping  from  beneath  the  overlapping  sandstones.  The  spot  is 
at  a smith  shop  on  Sandy  run,  a mile  east  of  tlie  turnpike. 

On  the  turnpike  opposite  Sellerstown,  a limestone  quarry  of  some 
size  is  wrought,  the  rock  making  an  excellent  lime.  An  extensive 
quarrj"  of  the  same,  nearly  white,  variety  of  the  limestone  exists  on 
Mather’s  farm.  There,  the  beds  are  crossed  by  very'  regular  joints, 
giving  the  appearance  of  a stratification,  in  another  direction;  the  true 
dip  is  towards  the  south. 

Traces  of  iron  ore  occur  at  several  localities  in  White  Marsh  town- 
ship, but  we  meet  with  no  deposites  of  magnitude  until  ws  approach 
Barren  Hill  and  Spring  mill.  Near  the  Germantown  turnpike,  about  a 
fourth  of  a mile  above  the  Plymouth  Meeting  House,  are  the  lime- 
stone quarries  of  Wright  and  Johnson.  Muchof  the  stone  inthis neigh- 
bourhood is  beautifully  white,  though  some  layers  occur  having  a more 
or  less  bluish  tint.  The  weathered  surface  of  many  beds  is  routjh 
and  sandy,  showing  some  siliceous  matter  in  the  rock.  At  Marble 
Hall  an  extensive  quarry  of  white  marble  is  worked  by  Mr  Ilillman, 
Some  of  the  beds  at  this  place  are  remarkably  white  and  uniformly 
cry'stalline,  while  others  of  similar  texture  are  bluish  nr  pinkish  and 
some  contain  small  flakes  of  green  tale.  That  portion  of  the  quarr_v 
from  which  the  best  marble  is  procured  is  merely  a bed,  a few  yards 
in  thickness  dipping  S.  S.  E.  at  an  angle  of  eighty  degrees.  About 
fifty  yards  further  on,  another  quariy  of  very  similar  marble  but  of  a 
bluer  color  is  wrought.  The  beds  here  are  not  quite  so  thick.  Near 
the  turnpike  on  the  farm  of  Mr.  Hilder  small  beds  of  brou)n  iron  ore 
have  been  discovered,  from  which  a moderate  quantity  has  been  sent 
to  the  Schuylkill  to  be  smelted.  The  ore  is  rather  too  siliceous  to  yield 
a good  iron,  with  facility.  The  deposite  extends  into  the  adjoining 
farm,  where  a small  pit  has  also  been  dug.  'Ea.vi\\y  plumbago  and 
black  oxide  of  manganese  occur  in  both  places  mixed  with  much  soil 
and  clay.  About  a fourth  of  a mile  further  down  the  road,  two  other 
marble  quarries  occur  in  which  the  beds  are  nearly  perpendicular 
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(lipping  rather  towards  the  S.  S.  E.  These  quarries  are  not  so  ac- 
tively wrought  as  formerly,  when  blue  marble  was  in  more  request. 
Within  a few  fields  of  the  quarries,  a small  body  o^iron  ore  has  been 
found,  resembling  in  most  respects  that  above  referred  to.  This  ore 
is  sandy  and  not  well  adapted  to  make  a superior  iron.  Iron  ore  also 
occurs  on  both  sides  of  the  Ridge  road,  near  the  twelfth  milestone 
and  is  dug  to  a moderate  amount.  This  deposite  is  rather  less  sandy 
than  that  on  the  Germantown  turnpike.  A range  of  calcareous  tal- 
cose  slates,  lies  in  contact  with  the  felspathic  stratum  of  Barren  Hill, 
extendinff  westward,  though  not  with  much  ret{ularitv  to  tlie  Schuvi- 
kill.  'I’hey  pass  into  a slaty  talcose  limestone.  In  many  parts  of 
the  general  limestone  belt,  the  change  from  compact  to  slaty  lime- 
stone arises  from  the  introduction  of  talcose  matter.  The  compact, 
thickly  bedded  white  limestone  at  Spring  mill,  seems  to  be  a continu- 
ation of  the  talcose  beds  in  contact  with  the  felspathic  rock  of  Barren 
Hill.  Talc  slate  occupies  a band  in  the  limestone,  about  two  miles 
north  of  the  Barren  Hill  churcli. 

/ron  ore  occurs  in  the  neighbourhood  of  SpringMill  and  Consheho- 
ken,  on  several  farms.  That  belonging  to  Mr.  Kuhnzey,  near  the  tow  n- 
ship  line  has  been  opened,  but  to  a moderate  extent.  Nearly  all  the 
ore  in  this  neigbourhood  is  more  or  less  siliceous.  For  its  chemical 
composition  see  chapter  VI.  A quarry  of  dark  blue  marble  is  wrought 
near  the  thirteenth  mile  stone  on  the  Ridge  turnpike.  In  this  and  an- 
other adjoining  quarry,  the  marble  is  chiefly  of  the  blue  variet)^. 
The  beds  dip  at  a steep  angle  towards  the  south,  that  furnishing  the 
best  marble,  being  sufficiently  thick  to  render  the  labour  of  quarrying 
it  less  than  at  some  of  the  quarries  already  mentioned.  A fine  natural 
section  along  the  east  bank  of  the  Schuylkill,  exposes  nearly  the 
whole  of  this  primary  limestone  belt  across  its  entire  breadth.  The 
predominant  dip  is  at  an  angle  of  sixty  or  sixty-five  degrees  towards 
the  south.  From  its  northern  margin  for  about  one  mile  south,  the 
limestone  frequently  alternates  with  thin  seams  of  tale  slate  and  con- 
tains thin  veins  of  apparently  injected  quartz.  South  of  this  occur 
alternating  beds  of  light  blue  limestone,  the  change  occurring  every 
few  yards,  until  within  a mile  of  Conshehoken,  where  talc  slates  be- 
gin and  extend  south  to  the  village.  At  Conshehoken,  a trap  dyke 
crosses  the  river  in  a E.  N.  E.  and  W.  S.  W.  direction,  commen 
cing  at  the  Ridge  road  at  the  twelfth  milestone  and  extending  west- 
ward four  miles.  The  talc  slate  which  crosses  the  Schuylkill  near 
Horry  dam,  extends  along  the  Gulf  run  and  gradually  thins  out. 
Beyond  this  to  the  west,  the  main  body  of  the  limestone  lies  in  con- 
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tact  with  the  talc  slates  of  the  southern  primary  belt  which  contain  no 
calcareous  matter  and  which  form  a moderately  elevated  ridge,  exten- 
ding across  the  whole  of  Chester  county,  separating  the  calcareous 
belt  from  the  mica  slate  still  further  south.  In  that  portion  of  tire 
Limestone  Valley  which  occupies  the  southern  part  of  Upper  Merion 
township,  especially  in  the  immediate  vicinity  of  the  Schuylkill,  there 
are  numerous  and  extensive  quarries,  furnishiirg  a large  supply  of  the 
rock,  a portion  of  which  is  trans[)oried  to  PJiiladelphia,  and  other- 
places,  by  the  several  rail  roads  and  the  Schuylkill  navigation,  a large 
amount  being  converted  into  lime  on  the  spot,  designed  for  the  same 
markets. 

A large  quarry  of  the  limestone  is  wrought  on  the  west  side  of  the 
Schuylkill,  two  or  three  miles  below  Valley  Fo'rge,  where  the  rock 
is  tolerably  thick  bedded  and  of  a light  color.  The  quarried 
stone  is  conveyed  to  the  river  by  a rail  road,  atrd  thence  taken  by  boats 
to  the  various  lime-kilns.  Extensive  quarries  have  also  been  open- 
ed near  the  Valley  Church,  where  the  limestone  is  very  similar  to  that 
of  the  last  locality,  dipping  steeply  south,  being  of  alight  tint,  and 
furnishing  an  excellent  lime.  On  the  road  from  Glassle}'  to  Valley 
Forge,  near  the  county  line,  there  is  a small  bed  of  a slaty,  talcose. 
calcareous  rock  extending  east  and  west  about  three  furlongs  in  lengtii 
towards  Valley  creek.  It  constitutes  a sra:ill  hill,  over  the  east  end 
of  which,  the  road  passes.  Near  Valley  Forge,  occurs  a stratum  of 
felspathic  rock,  like  that  seen  at  B-arren  Hill.  It  is  exposed  in  the 
creek  and  occasionly  appears  emerging  from  below  the  sandstone  of 
F.  L at  the  foot  of  the  North  Valley  Hill,  a little  east  of  the  Valley 
Chnrch.  'Fhe  limesto’ie  near  the  Vf  bite  Horse  tavern  in  East  White- 
land  tov.'Dship,  is  occasionally  talcose  and  slaty.  Neare-r  the  Steam- 
boat tavern,  the  more  usual  granular  structure  prevails.  Throughout 
all  tills  range,  however,  tlie  rock  makes  excellent  lime.  A little 
south  of  the  Valley  turnpike  about  three  and  a h-alf  miles  east  of 
Downinglown,  is  the  extensive  quarry  of  superior  while  marble, 
which  lias  for  many  years  supplied  Philadelphia  with  the  beautirul 
article,  employed  in  so  many  of  its  public  and  private  edifices.  It  is 
on  the  farm  of  Mr.  .lolm  il.  TJiomas.  The  beds  on  this  quarry  arc 
slightly  contorted.  The  portion  vrorked  for  the  marble,  separates 
into  two  bands.  The  rock  occurs  in  massive  beds,  chiefly  white, 
witli  sometimes  a bluish  tinge,  and  is  quarried  with  great  facility.  It 
has  been  much  used  in  the  construction  of  the  Girard  College,  and 
other  public  buildings,  which  adorn  Philadelphia  and  the  neighbour- 
ing towns.  It  is  valued  at  about  three  dollars  per  cubic  foot.  This 
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marble  is  converted  into  a good  lime,  but  its  crystalline  or  granu- 
lar structure  causes  it  to  crumble  in  the  kiln,  making  it  a lit- 
tle difficult  to  manage.  Tiiis  variety  is  much  esteemetl  by  masons, 
being  sold  in  Philadelphia  under  the  name  of  Fish-egg  lime,  a name 
suo-o-Gsted  bv  its  granular  structure.  In  the  year  1838,  it  is  estima- 
ted  that  twenty-live  thousand  nine  hundred  and  ten  perches  of  lime- 
stone were  quarried  in  this  Unvnship.  On  the  farm  of  Mr.  H.  B. 
Jacobs,  there  is  a quarry  of  dark  blue  marble,  of  excellent  quality  but 
the  demand  for  this  variety  has,  of  late  years,  declined.  At  Dow- 
nino'town  the  limestone  is  chiefly  of  a light  color  and  compact.  Two 
quarries,  one,  of  a compact,  the  other  of  a more  granular  limestone, 
have  been  opened  on  the  farm  ol  Mr.  Hunt,  who,  Irom  some  experi- 
ments which  he  has  made,  gives  the  preference  to  the  lime  made 
from  the  granular  variety.  The  analyses  given  m chapter  VI.  will 
show  the  relative  composlton  of  these  two  species  as  they  exist  in 
this  neighbourhood. 

Thelimestone  beltis  crossed  obliquely  by  a small  trap  rfy/re, ranging 
north-east  and  south- west,  whicli  intersects  the  rail  road  near  Hunt's 
farm.  The  width  of  the  formation,  near  the  East  Cain  Church,  is 
reduced  to  about  three-fourths  of  a mile.  It  is  somewliat  variable, 
being  dependant,  probably,  upon  the  angle  of  the  dip;  which,  how- 
ever, is  pretty  constant.  At  Coatsville,  it  does  not  exceed  three 
furlongs.  At  Bell’s  quarry,  IMidway,  the  rock  is  light  colored. 
About  a mile  east  of  Trueman’s  mill,  we  find  a small  bed  of  lohiLe 
day,  derived  from  the  decomposition  of  a felspathic  stratum  lying 
between  the  limestone  and  tlie  talc  slates.  In  the  vicinity  of  Buck's 
run  and  Parkeshurg,  the  limestone  becomes  darker  and  more  slaty. 
Ill  passing  Cloud’s  mills  into  Lancaster  county,  it  gradually  declines 
in  thickness,  being  at  Cooper’s  fulling  mill,  in  Strasburg  township, 
not  more  than  two  furlongs  wide.  At  its  termination  in  Bart  town- 
ship, it  becomes  more  than  usually  sandy,  especially  near  its  margin. 
The  main  belt  seems  to  terminate  on  Eckman’s  run;  but  another 
small  lenticular  bell  shows  itself  a mils  and  a half  further  to  the  west, 
on  the  premises  of  Mr.  Bare,  where  tlie  rock  is  quarried. 

At  Galiaglierville,  a quarry  has  been  opened  upon  a vein  of  erys- 
lalliiis  white  marble,  which  promises  to  afford  blocks  of  buildinn 
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material  with  facility.  The  bed  is  narrow,  inclining  to  tiie  south,  at 
-a  high  angle,  and  will  probably  increase  in  value  the  deeper  it  i.s 
^excavated.  Iron  pyrites  occur  in  this  locality. 

Throughout  the  whole  valley,  the  dip  of  the  formation  is  very 


3G 


nearly  constant,  varying  usually  between  sixty  and  seventy  degrees, 
directed  towards  the  south  and  S.  S.  E.  Mr.  W.  P.  Townsend,  of 
West  Chester,  estimates  that,  in  1838,  not  less  than  six  hundred  and 
eighty-five  thousand  two  hundred  and  forty-one  perches  of  limestone 
were  quarried  within  the  limits  of  Chester  county,  producing,  at  the 
average  price  ot  sixty  cents  per  perch,  411,144  dollars;  but  it  is 
probable  that  this  estimate  is  somewhat  too  low. 

Of  the  Primary  Rocks  in  the  Southern  part  of  York  County. 

We  shall  now  proceed  to  describe  the  primary  strata  as  they  occur 
along  the  west  bank  of  the  Susquehanna  river,  where  they  are  rvell 
exposed  by  the  excavations  made  along  the  newly  constructed  canal. 
The  rocks  near  the  southern  State  line  are  chiefly  talcose  and  raica- 
reous  slates,  occasionally  containing  arenaceous  bands,  approaching 
in  structure  to  a fine  grained  sandstone.  Near  Cooper’s  Point,  occur 
minute  but  beautiful  crystals  of  octohedral  iron.  At  the  second 
lock  above  the  State  line,  we  find  a siliceous  stratum,  fifty  feet  thick, 
regularly  intersected  by  cross  joints,  which  is  extensively  used  for 
the  construction  of  the  locks  and  walls  of  the  canal.  Slate  Point  is 
a high  projecting  hill,  so  named  from  the  roofing  slate  found  in  it. 
This  slate  splits  with  tolerable  regularity,  and  affords  a durable  roofing 
material,  but  it  is  difficult  to  quarry.  The  chief  portion  of  the  slate 
now  procured  on  the  west  side  of  the  river,  is  taken  from  the  same 
ridge,  two  rnfles  distant.  The  completion  of  the  canal  will  lend 
importance  to  this  belt  of  rock.  Talc  slate  is  almost  the  only  rock 
visible  from  Muddy  creek  to  M'Call’s  Ferry,  a distance  of  four  miles. 
The  dip  here  is  between  fifty  and  sixty  degrees  toward  the  S.  S.  E. 
In  an  extensive  excavation  along  the  canal,  at  one  place  ninety-two 
feet  in  depth,  we  find  the  purjde  sulphrate  of  copper,  with  a little 
green  and  blue  carbonate  of  copper,  enclosed  in  irregular  veins  of 
white  quartz.  On  the  south  bank  of  Otter  creek,  one  hundred  yards 
from  the  river,  we  come  upon  York  Furnace,  near  which  occurs  a 
thin  band  of  limestone,  enclosed  in  talc  slate.  It  is  but  two  feet  thick, 
the  more  compact  part  appearing  to  be  adapted  for  agricultural  pur- 
poses. It  does  not  make  a good  flux  for  iron  ore,  being  too  magnesian. 

At  Shank’s  Ferry,  the  fomation  embraces  a fine  grained  gneiss 
rock.  Opposite  to  this,  on  the  eastern  side  of  the  river,  a bed  of 
limestone  occurs,  employed  as  the  flux  in  York  Furnace.  The  ore 
smelted  at  this  furnace  is  from  the  large  mine  at  Chestnut  Hill,  near 
Columbia.  Above  Turkey  Hill,  we  meet  with  a nearly  perpendi- 
cular limestone,  in  the  low  grounds  between  the  ridge  and  the  moutli 
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of  Cabin  Branch  run.  It  is  much  mixed  with  slate.  This  calcareous 
rock  terminates  in  a wedge-shaped  point,  a few  miles  west  of  the 
river.  It  is  not  a part  of  the  primary  formation,  but  a prolongation 
of  tlie  lower,  secondary  limestone  of  F.  II.  of  Lancaster  county.  It 
is  quarried  at  two  or  three  places  near  Cabin  Branch  run.  About 
one  and  a half  miles  above  Burg’s  mill,  we  find  a bed  of  the  limestone, 
having  the  aspect  of  a very  coarse  conglomerate,  composed  of  masses 
of  grey  limestone,  imbedded  in  a dark  slaty  cement.  This  is  about 
one  hundred  feet  thick.  Above  the  mouth  of  Cabin  Branch  run,  we 
pass  over  a broad  belt  of  dark  slate,  nearly  a mile  in  width.  Near 
its  nortliern  margin  was  seen  a large  lump  of  iron  ore  sticking  in  the 
bank,  though  there  seems  little  probability  of  finding  a valuable 
deposite  of  the  mineral  at  this  place.  Dipping  under  this  slate  at  an 
angle  of  seventy-five  degrees  to  the  south-east,  is  a belt  of  impure 
slaty  limestone,  three  hundred  feet  in  thickness.  This  belongs  ap- 
parently to  the  alternating  rocks  at  the  junction  of  F.  s.  I.  and  II. 
Its  position  is  about  one  mile  below  Wrightsville.  A calcareous  and 
arenaceous  rock,  referrible  to  F.  I.  extends  along  the  canal  about  hal 
a mile,  terminatiiiff  near  the  first  lock  below  Wrightsville.  The 
limestone  at  the  mouth  of  Cabin  Branch  run,  the  prolongation  of  that 
of  Lancaster  county,  extends  about  three  miles  west  from  the  river, 
losing  itself  a little  west  of  Margaretta  Furnace,  where  it  is  much 
interstralified  with  slate.  East  of  the  forge,  and  lying  south  of  the 
limestone,  occurs  a compact  siliceous  and  talcose  slate,  of  much 
beauty,  employed  for  the  locks,  &c.  on  the  canal.  It  is  more  than 
two  hundred  feet  thick.  Margaretta  Furnace,  two  miles  from  the 
river,  on  the  Cabin  Branch  run,  is  supplied  with  ore  from  a deposite 
in  its  immediate  vicinity,  which  lies  near  the  northern  margin  of  the 
slaty  limestone,  near  its  junction  with  the  slaty  sandstone  of  P'.  I. 
The  analysis,  showing  the  prevailing  composition  of  this  ore,  wil 
be  found  in  chapter  VI. 

A somewhat  promising  locality  of  roofing  slate  exists  in  the  Slate 
Ridge  north  of  the  above  limestone.  It  occurs  about  two  miles  south 
of  the  York  and  Wrightsville  rail  road.  In  a rather  wild  and  seques- 
tered neighbourhood,  among  the  Barren  Hills,  thirteen  miles  south- 
east from  York,  we  come  upon  Susan  Ann  Furnace,  not  recently  in 
operation,  but  undergoing  repairs.  The  iron  ore  procured  near  it 
was  found  to  make  an  inferior  metal,  and  was  abandoned  for  a purer 
variety,  obtained  about  seven  miles  to  the  west,  at  a point  seven  and 
a half  miles  south  of  York,  where  the  mineral  occurs,  between  seams 
of  disintegrated  slate,  in  nests  and  loose  deposites.  It  is  rather 
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siliceous,  but  is  said  to  yield  a tolerably  good  iron.  Near  the  Mary- 
land line,  at  Essex  Hall,  on  the  farm  of  Mr.  Clark,  a small  deposit© 
of  iron  ore  was  worked  some  years  ago.  In  the  Helds  between  this 
and  the  State  line,  are  found  loose  crystals  of  red  oxide  of  titanium. 
At  the  State  line,  five  miles  west  of  the  river,  we  fiml  a small  ridge 
of  serpentine.  It  is  about  a mile  long,  and  lies  principally  in  Mary- 
land. In  this  belt  the  mineralogist  may  obtain  line  specimens  of 
green  serpentine,  actinoUte,  chlorite,  and  asbestus  titaniferous  iron 
ore,  and  magnetic  iron  ore.  ,4.  band  of  chlorite  slate,  near  the 
northern  base  of  the  ridge,  contains,  in  abundance,  beautiful  octohedral 
crystals  of  iron.  Like  the  serpentine  belts  of  Chester  and  Lancas- 
ter counties,  that  above  described  occurs  in  a lenticular  form,  in  the 
talcose  and  chloritic  slates.  Two  miles  eastward  of  this  point  are  the 
slate  queries  already  noticed  as  belonging  to  the  ridge  which  crosses 
the  river  below  Peach  Bottom.  The  quantity  of  rooHiig  slate  pro- 
cured here  is  considerable.  Specimens  of  IVavellite  are  met  with  in 
the  quarries. 

About  a quarter  of  a mile  west  of  tlie  York  and  Baltimore  rail  road, 
and  ten  miles  south  of  York,  a thin  band  of  impure  limestone  is 
imbedded  in  the  slate,  and  quarried  on  the  farm  of  Mr.  Daniel  Diehl. 
Westward  from  Diehl’s,  towards  Jefferson,  it  is  excavated  at  several 
localities,  and  converted  into  lime  for  the  Helds.  At  Christain 
Kntill’s,  east  of  Jefferson,  wm  meet  with  indications  of  iron  ore. 

The  junction  of  the  slate  and  limestone  rocks  F.  I.  and  F.  II.  is 
seen  on  the  south  of  the  Pigeon  Hills,  about  four  and  a half  miles 
north-east  from  Hanover.  One  mde  south  of  Hanover,  we  meet  the 
line  of  contact  between  the  limestone  and  slate,  ranging  north-east 
and  south-west,  and  passing  half  a mile  soutli  of  Littlestown,  bringing 
the  margin  of  the  slate  to  the  Maryland  line,  near  Arnold’s  mill.  The 
limestone  belt  of  the  York  valley,  lying  on  the  north-west  of  the 
slate,  terminates  near  this  in  a wedge-shaped  point,  by  the  folding 
round  of  the  overlapping,  middle  secondary  red  sandstone,  which, 
after  concealing  the  limestone,  encroaches  upon  the  slate. 

Section  ii. 

Of  Formations  1.  and  II. , lying  North  of  the  Southern  Primary 
Region  in  Chester,  Lancaster,  York,  and  Adams  Counties. 

Formation  I. — Sandstone  and  Slate. 

The  extensive  slate  and  sandstone  formation  which  constitutes  the 
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lowest  member  of  our  Older  Secondary  or  Appalachian  rocks,  has 
evidently,  at  one  time,  overlapped  tire  southern  primary  belt  in  a 
much  wider  area  than  that  to  which  it  is  at  present  limited.  Some 
further  research  is  requisite  in  order  to  determine  with  precision 
its  true  line  of  junction  with  tlie  talcose  slates  west  of  the  Susque- 
hanna. The  slaty  rocks  of  the  formation  approach  often  so  nearly 
to  the  character  of  the  primary  scliists,  as  to  render  it  somewhat  dif- 
ficult to  delineate  their  respective  limits.  The  white  sandstone  con- 
stituting the  upper  division  of  the  formation  is  everywhere  easily 
recognised.  The  principal  tracts  of  the  formation  which  have  been 
spared  in  the  general  denudation,  which  has  removed  so  much  of  the 
surface  rocks  in  this  southern  section  of  the  State,  are,  if  we  except 
the  more  extensive  belts  of  the  South  mountains,  a few  insulated, 
narrow  ridges  in  Chester,  Lancaster  and  York.  These  form  the 
North  Valley  Hill,  Mine  Ridge,  MYlch  Mountain,  Chicques  Ridge 
on  the  Susquehanna,  and  the  Pigeon  Hills  in  York. 

The  first  of  these  belts  caps  the  hill  bounding  the  Great  Limestone 
Valley  of  Chester  county  on  the  north,  the  whole  distance  from  the 
Valley  creek  near  the  Schuylkill,  to  Bart  township,  in  Lancaster 
county,  forming  along  and  narrow  zone  of  sandstone  resting  uncon- 
formably  near  the  edge  of  the  limestone  and  the  gneiss.  It  is  nearly 
of  the  same  width  throughout,  dipping  gently  southward.  Its  pre- 
vailing character  is  that  of  a more  or  less  granular  whitish  sand- 
stone- 

The  next  long  belt  of  this  formation  commences  west  of  the  village 
of  Sadsbury,  and  under  the  name  of  the  Mine  Ridge,  passes  into 
Lancaster  county  terminating  on  Big  Beaver  creek.  At  a gorge  in 
this  ridge  on  the  Newport  turnpike,  the  rock  is  much  disintegrated 
yielding  fine  white  sand.  On  the  line  ol  the  rail  road  in  Sadsbury 
township  red  oxide  of  titanium  occurs  near  the  margin  of  the  for- 
mation in  some  abundance.  It  is  a mineral  for  which  there  is  a small 
demand,  being  employed  in  the  manufacture  of  porcelain  teeth.  Its 
value  is  about  five  dollars  per  pound. 

Between  the  township  of  Honeybrook  and  West  Cald,  commen- 
cing near  the  Lancaster  turnpike,  above  Werner’s  mill,  and  extending 
westward  nearly  as  far  as  the  county  line,  there  is  a steep  hill  con- 
sisting of  this  formation.  On  the  road  from  Downingstown  to  the 
Red  Lion,  in  the  lower  part  of  Uwchland  township,  the  same  rock 
occurs,  in  a small  isolated  hill  running  north-east  and  south-west  for 
about  a mile.  We  have  already  mentioned  the  occurrence  of  a simi- 
lar detached  hill  of  this  sandstone  near  Londongrove.  Another  cal- 
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led  the  Buckingham  mountain  near  Centreville,  will  be  noticed  in  the 
chapter  on  the  middle  secondary  red  sandstone  formation. 

In  my  report  of  last  year,  the  limits  of  the  other  belts  of  this  for- 
ination,  lying  between  the  Delaware  and  the  Susquehanna,  including 
those  of  the  South  mountain,  were  traced  with  sufficient  exactness. 
The  limited  scope  of  an  annual  report  compels  me  to  postpone  the 
description  of  the  local  geology,  not  only  of  this  formation  but  of  the 
other  secondary  rocks  of  all  that  part  of  our  first  or  southern  district 
lying  east  of  the  Susquehanna. 

Our  explorations  during  the  past  year,  were  extended  over  nearly 
the  whole  of  Bucks  and  Montgomery  counties,  but  the  necessity  of 
collecting  some  further  details,  and  the  want  of  space,  induce  me  to 
leave  to  another  time,  the  discription  of  the  Great  Red  Sandstone  for- 
mation, with  its  minerals,  which  constitutes  so  large  a portion  of  those 
counties,  and  which,  will  be  best  discussed,  when  time  allows  me  to 
introduce  the  details  of  the  entire  belt  in  its  range  through  Bucks, 
Montgomery,  Chester,  Berks,  Lancaster,  Lebanon,  Dauphin,  York 
and  Adams,  in  all  of  which  counties,  it  has  been  now  explored. 

In  detailing  a portion  of  the  observations  made  during  the  last  sea- 
son in  York  and  Adams  counties,  1 propose  therefore,  to  omit  the 
Red  Sandstone  belt  and  confine  myself  to  the  Lower  secondary  rocks 
lying  south-east  and  north-west  of  this  range. 

Of  the  Slate  and  Sandstone  of  Formation  I.  of  the  Pigeon  Hills. 

About  eight  miles  south-westward  from  York,  commences  the 
range  called  the  Pigeon  Hdls,  rising  through  the  limestone  of  the 
York  Valley.  These  hills  have  an  eliptical  form,  are  between  seven 
and  eight  miles  long  and  three  broad,  terminating  south-westward 
near  the  turnpike,  at  a point  four  miles  north  of  Hanover.  The  strata 
of  these  hills,  comprising  different  portions  of  F.  1.  consist  usually 
of  a dark  slate  and  a light  colored  sandstone,  of  different  degrees  of 
fineness  and  compactness.  The  whole  belt,  though  carefully  ex- 
plored, developes  little  of  interest  in  an  economical  point  of  view. 
About  four  miles  N.  N.  E.  from  Hanover,  occur  green  chlorite,  and 
a beautiful  variety  of foliated  oxide  of  iron.  The  slate  in  the  neigh- 
borhood shows  small  traces  of  copper  ore.  A belief  exists  throughout 
this  neighborhood,  that  the  slates  of  these  hills  are  of  the  coal  forma- 
tion, and  that  coal  perhaps  exists  in  them ; whereas  they  belong  to 
the  very  lowest  secondary  formation  of  our  St:  te,  while  the  workable 
coal  is  exclusively  confined  to  a wholly  different  group  of  rocks. 
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lying  much  higher  in  the  order  of  stratification,  and  occupying  an 
entirely  different  geographical  range. 

Of  the  Limestone  F.  II.  of  York  Valley. 

Resuming  our  observations  along  the  Susquehanna,  we  find  the 
southern  margin  of  the  limestone  designated  as  F.  II.  near  the  south 
side  of  Creitz  creek,  below  Wrights ville,  where  it  is  quarried  for 
building  stone,  for  the  locks,  &c.  of  the  canal.  The  dip  is  towards 
the  S.  S.  E.,  at  an  angle  of  seventy  degrees.  Another  large  quarry 
occurs  on  the  north  side  of  the  same  creek;  while  a third,  in  which 
we  find  some  beds  of  varieg-ated  limestone,  is  wrought  a little  north 
of  the  bridge.  The  northernmost  exposure  of  the  rock  near  the  river, 
is  in  a quarry  a quarter  of  a mile  above  the  bridge.  The  limestone 
here  is  nearly  white,  and  has  the  aspect  and  structure  of  a marble, 
but  is  much  traversed  by  cross  joints,  and  is  hence  difficult  to  procure 
in  large  blocks.  From  this  vicinity  towards  York,  we  notice  several 
varieties  of  the  limestone,  some  belts  of  which  are  highly  magnesian, 
and  therefore  well  adapted  for  the  manufacture  of  hydraulic  cement. 
It  is  a matter  of  just  surprise  that  we  have  hitherto  had  no  manufac- 
ture of  this  valuable  article  any  where  in  the  southern  limestone  belts 
of  this  State,  where  the  material  is  so  abundant,  and  where  outlets  to 
market,  procured  at  so  vast  an  expense  to  the  Commonwealth, 
are  numerous  and  convenient.  Many  chemical  analyses  already- 
made,  and  others  now  in  progress  in  the  laboratory  of  the  Survey, 
establish  the  fact,  that  nearly  all  the  limestone  belts  in  the  south- 
eastern district  of  the  State,  including  also  those  of  the  Kittatinny 
Valley,  contain  bands  of  magnesian  limestone  capable  of  furnishing 
a hydraulic  cement  identical  in  properties  with  that  so  extensively 
manufactured  in  New  York,  and  on  the  Potomac,  near  Sheperdstown. 

The  town  of  York  is  scarcely  a mile  from  the  southern  border  of 
the  limestone;  and  the  excavation  for  the  rail  road,  a little  south  of 
the  town,  shows  a slaty  character,  denoting  its  passage  into  the  slate 
on  the  south.  North  of  the  Codorus,  it  is  extensively'  quarried  and 
converted  into  lime,  Stet  generally  light  grey  or  whitish.  One  mile 
north-west  of  the  town,  are  extensive  quarries,  in  one  of  which  occurs 
a beautiful  flesh-colored  marble,  but  not  in  beds  thick  enough  to  be 
profitably  wrought.  On  a hill  half  a mile  west  of  the  town,  a varie- 
gated, silicious  and  calcareous  rock  is  quarried  for  a building  stone. 

That  part  of  the  limestone  belt  south  of  the  Pigeon  Hills  ranges 
between  their  eastern  end  and  the  slate  ridge  to  the  south,  and  passing  by 
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Spring  Forge,  advances  towards  Hanover.  South  west  of  the  forge, 
the  bell  becomes  quite  narrow  and  interrupted  by  bells  of  slate;  but 
it  may  be  traced  continuously  between  the  slate  ridge,  or  “Barren 
Hills,”  on  the  south,  and  the  Pigeon  Hills  on  the  north. 

A belt  of  iron  ore  is  traceable  along'  the  southern  edge  of  this  lime- 
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stone,  near  the  slate,  for  several  miles.  It  passes  a little  south  of 
Hanover  and  thence  towards  Littlestown.  This  ore  was  mined  many 
years  ago,  but  has  long  lain  neglected,  owing  to  the  inferior  quality 
of  the  iron  which  it  produced,  in  consequence,  chiefly,  of  its  con- 
taining a considerable  portion  of  the  oxide  of  manganese.  It  occurs 
in  considerable  quantity  in  a small  hill  two  miles  south-west  of  Hano- 
ver; from  which  point  to  Littlestown,  detached  lumps  of  it  are  visible 
in  the  soil  for  nearly  the  whole  distance. 

The  red  sandstone  passing  from  the  west  end  of  the  Pigeon  Hills, 
encroaches  upon  the  limestone  as  it  advances  south,  until  near 
Arnold’s  mill,  at  the  State  line,  it  overlaps  the  whole  of  the  formation. 

Along  the  southern  base  of  the  Pigeon  Hills,  in  the  slates  north  of 
the  margin  of  the  narrow  zone  of  limestone  already  traced,  we  find 
another  belt  of  iron  ore,  of  less  length  than  that  on  the  south  side  of 
the  limestone.  At  Moul’s,  five  miles  north-east  from  Plano ver,  the 
ore  was  dug  about  forty  years  ago.  Much  of  it  is  scattered  about  the 
fields.  Huge  rocky  concretions  of  ore  protrude  themselves  at  the 
base  of  a spur  of  the  Pigeon  Hills,  about  three-fourths  of  a mile  to 
the  north-east.  I’he  thickness  of  this  deposite  of  ore  is  very  great, 
not  less  perhaps  than  one  hundred  feet;  but  the  mineral  is  extremely 
siliceous,  and  unless  a new  method  of  working  it  were  devised,  would 
not  justify  attempts  at  smelting  it.  It  is  possible,  however,  that  by 
the  use  of  anthracite  coal,  aided  by  the  hot  blast,  not  only  this,  but 
many  other  siliceous  and  impure  ores,  if  rich  enough  in  iron,  will  be 
found  ultimately  capable  of  yielding  a, tolerably  good  metal,  while 
with  the  inadequate  heat  from  charcoal  thqy  prove  quite  refractory. 

'I’he  northern  border  of  this  division  of  the  limestone,  after  ranging 
along  the  southern  side  of  the  Pigeon  Plills,  folds  round  their  south- 
western termination,  and  meets  the  overlying  red  sandstone  on  their 
northern  declivity.  Extensive  limestone  quarries,  producing  a valu- 
able lime,  occur  on  the  farm  of  Mr.  Adam  Myers,  near  the  end  of  the 
hills.  A limestone  quarry  exists  on  a farm  belonging  to  Mr.  James 
M’Sherry,  near  Conewago  Chapel.  Some  of  the  beds  yield  a fine, 
compact,  light-colored  variety,  promising  to  be  susceptible  of  a good 
polish  as  a marble.  It  affords  a good  lime. 
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The  northern  division  of  the  limestone  is  overlapped,  as  we  have 
said,  along  the  northern  base  of  the  Pigeon  Hills.  It  appears,  Irow- 
ever,  a little  east  of  King’s  tavern,  ten  miles  from  York.  The 
course  of  the  southern  margin  of  the  overlapping  red  sandstone  from 
this  point  is  nearly  north-east,  passing  within  two  and  a lialf  miles 
north-west  of  York.  Between  York  and  tlie  spot  at  which  the  lime- 
stone disappears  at  the  base  of  the  hills,  it  is  much  traversed  by  small 
ranges  of  slate. 

The  anticlinal  ridge,  consisting  of  the  rvhite  sandstone  and  over- 
lapping slate  of  F.  II.  prolonged  from  Chicques  ridge  at  the  river, 
ranges  along  the  northern  edge  from  Wriglitsville  nearly  to  York, 
within  a mile  and  a half  of  which  it  terminates.  The  limestone  folds 
round  its  western  end,  and  extends  north-eastward  between  this  ridge 
and  another  of  siliceous  slate,  running  westward  from  the  Codorus. 
These  uniting,  the  limestone  ceames,  in  a point,  north  of  the  belt  of 
siliceous  slate  just  mentioned,  which  belongs,  apparently,  to  the  upper 
portion  of  F.  I.  We  find  another  small  wedge-shaped  tract  of  the 
limestone  crossing  the  river  below  Bainbridge,  and  extending  west- 
ward about  a mile,  when  it  is  overlappetl  by  the  red  sandstone, 
about  a mile  north  of  New  Holland.  About  half  a mile  west  of  the 
river,  near  its  southern  margin,  we  find  lumps  of  iron  ore  in  the  soil. 


Of  the  Sandstone  and  Slate  of  Chicques  Ridge  west  of  the  Susque- 
hanna. 

The  general  structure  of  this  ridge  is  that  of  a very  much  com- 
pressed or  folded  anticlinal  axis,  on  the  northern  side  of  which  the 
strata  lie  in  an  inverted  attitude,  that  is  to  say,  the  rocks,  originally 
uppermost,  are  seen  dipping  apparently  beneath  others,  generally  in- 
lerior  to  them  in  the  order  of  stratification.  The  consequence  is  that 
the  limestone  of  F.  II.  lying*  north  of  the  ridge,  dips  southward,  to 
underlie  the  rocks  of  the  ridge  which  consist  of  F.  I.  Above  the 
bridge  at  Wrightsville,  the  most  southern  belt  of  F.  I.  is  a slaty  sand- 
stone evidently  one  of  the  upper  strata.  It  dips  seventy  degrees 
south.  Approaching  the  main  axis  of  the  ridge,  we  meet  high  per- 
pendicular cliffs  consisting  of  the  lower  sandstone  division  of  the  for- 
mation. The  color  of  the  rock  is  whitish,  sometimes  of  a bluish 
tinge.  About  a mile  below  the  mouth  of  Codorus  creek  to  the  north 
of  the  folded  axis,  the  sandstone  is  underlaid  by  a tolerably  thick 
belt  of  striped  slates,  this  again,  by  a succession  of  thick  strata  of 
sandstone  and  slate,  the  latter  predominating,  until  we  reach  the  lime- 
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stone  at  New  Holland.  These  slates  constitute  the  upper  division 
ofF.  1.  'I’heir  general  posture  is  nearly  perpendicular,  though  some- 
times they  dip  slightly  north  from  the  axis  and  sometimes  they 
are  inverted,  or  dip  towards  it.  Half  a mile  above  the  furnace 
on  Codorus  creek,  the  compact  white  sandstone  dips  north  sixty 
degrees.  Prom  this  to  Brillinger’s,  we  see  no  more  of  tlie  sand- 
stone, the  rock  being  the  upper  siliceous  slate  cimilar  to  that  at  the 
mouth  of  the  Codorus.  The  belt  of  white  sandstone  terminates  west- 
wafd  at  a point  at  about  two  miles  north-east  of  York,  where  the  Co- 
dorus flows  round  it.  The  belt  of  siliceous  slate,  lying  further  north, 
passes  westward  from  the  mouth  of  the  Codorus  and  New  Holland, 
ranging  south  of  Liverpool,  until  it  is  covered  by  the  red  sandstone 
at  Shultz’s,  four  miles  north  of  York. 


Of  the  Limestone  F.  II.  near  the  southern  base  of  the  South 

Mountain. 

The  most  north-easterly  point  at  which  we  observe  the  limestone, 
immediately  south  of  the  South  Mountain,  is  about  a mile  and  a half 
north  of  Petersburg,  where  a beautiful  white  and  compact  variety  is 
opened  in  a quarry  belonging  to  Mr.  James  McCosh.  About  half  a 
mile  south  oi'this,  on  the  opposite  side  of  a trap  ridore,  which  inter- 
sects the  formation,  occur  quarries  belonging  to  Mr.  Picking.  The 
rock  is  here  of  a light  grey  color  and  remarkably  soft,  being  further 
removed  from  the  modifying  influence  of  the  once  heated  trap  rock. 
Another  extensive  quarry  occurs  in  the  same  neighbourhood,  two 
miles  north  west  from  Petersburg.  Much  search  has  been  unavail- 
ingly  made  for  limestone  among  the  hills  near  the  base  of  the  moun- 
tain, ten  or  twelve  miles  westward  of  Petersburg,  from  whence  the 
lime  at  present  procured  is  all  brought. 

The  next  point  at  which  we  notice  the  limestone,  is  about  two 
miles  north  of  Fairfield,  at  Mr.  James  Blythe’s.  The  rock  here  is 
of  several  shades  of  color,  purplish,  greenish  and  some  of  it  nearly 
white  and  crystalline.  On  the  west  side  of  Middle  creek,  below  My- 
er’s  mill,  it  again  shows  itself  but  is  not  quarried.  The  paucity  of 
of  the  exposures  of  limestone  through  this  belt  of  country  is  due,  un- 
questionably to  the  extensive  manner  in  which  the  lower  secondary 
rocks  are  overspread  by  the  Middle  Secondary  red  shales  and  sand- 
stones overlapping  every  thing  beneath  them  as  far  as  the  base  of  the 
hill. 
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Tht  Rocks  of  the  South  Mountain. 

The  irregular  chain  of  hills  termed  the  South  Mountain  bounding 
theXittatinny  or  Cumberland  valley  on  the  south  east,  and  crossing  the 
Susquehanna,  in  their  progress  to  the  south  west,  consist  of  a broad 
belt  of  nearly  parallel  ridges,  the  general  direction  of  wliose  axes  is 
not  exactly  coincident  with  the  prevailing  course  of  the  mountain,  the 
latter  being  nearly  from  north-east  to  south-west,  while  the  direction 
of  each  individual  ridge  or  axis  is  more  nearly  E.  N.  E.  and  W.  S.  W. 
In  consequence  of  this,  the  several  bells  of  rock,  range  somewhat 
obliquely  across  the  general  course  of  the  mountain.  Thus,  the 
coarse  talcose  sandstone  of  “ Green  Ridge,”  from  ranging  rather  on 
the  north-western  side  of  the  mountain  belt  on  the  State  line,  consti- 
tutes the  middle  ridge  in  the  neighbourhood  of  Cold  Spring,  while  a 
few  miles  Jurlher  east  it  appears  on  the  southern  side  of  the  chain. 

A section  across  the  rocks  on  the  south  of  Green  Ridge  in  Adams 
county,  embracing  the  exposures  on  the  Gettysburg  rail  road,  will 
serve  to  show  the  general  structure  and  composition  of  these  hills. 
Passing  a trap  dyke  at  Biesecker’s,  west  of  Gettysburg,  the  first  ex- 
cavation where  the  rock  of  the  mountain  is  exposed  shows  a compact, 
grey,  siliceous,  stratum  much  traversed  by  cross  joints.  Below  this 
occur  a few  feet  of  talc  slate,  underlaid  by  chlorite  slate.  East  of 
Middle  creek  is  a hard  grey  siliceous  rock  and  near  it  a chlorite  rock 
containing  specks  of  cpidote.  A little  iron  ore  was  found  loose  in 
the  soil  here.  We  next  pass  alternations  of  the  grey  siliceous  rock 
and  greenish  slate  and  afterwards  a deep  excavation  in  a hard  grey 
siliceous  stratum,  containing  specks  of  white  felspar.  This  includes 
a bed  of  beautifully  veined  grey  rock.  Passing  the  viaduct,  one 
hundred  feet  of  grey  slate  is  seen  graduating  into  sandstone.  About 
half  a mile  from  the  end  of  Jacks  mountain,  a hill  nearly  seven  hun- 
dred feet  high,  the  bluish  slate  is  interstratified  with  sandstone.  Fur- 
ther to  the  south-west,  the  sandstone  becomes  less  talcose  and  more 
siliceous.  Without  any  material  variation,  this  extends  to  the  con- 
templated tunnel  near  the  western  end  of  Jack’s  mountain,  embracing 
probably  a thickness  of  one  thousand  feet  of  this  limestone.  Near 
another  projected  tunnel  in  a ridge  uniting  with  the  north-west  side  of 
the  mountain  there  is  a hard  epidotic  and  quartzose  rock  of  considera- 
ble thickness  and  near  it  a greenish  slate.  On  the  southern  side  of 
the  next  ridge,  is  a thick  belt  of  a similar  green  slate,  including  bands 
of  grey  slate  spotted  with  epidote.  About  a mile  and  a half  south-? 


46 


east  of  the  intended  summit  of  the  road  is  a cutting  in  dark  grey 
slate,  then  occur  greenish  slate  and  a purplish  grey  siliceous  rock, 
spotted  with  some  crystallized  epidote.  Furiher  on  we  find  an  epidots 
rock  containing  asbestus  from  wliich  to  the  end  of  the  cutting  occurs 
a dark  grey  siliceous  rock.  Near  the  summit  a flat  swamp  occupies 
a considerable  erea  on  the  top  of  the  mountain.  Near  Red  run,  a 
branch  of  Antietam  creek,  a compact  siliceous  sandstone  shows  itself 
similar  to  that  along  the  south  side  of  Jack’s  mountain.  This  ter- 
minates the  excavation  on  the  rail  road. 

On  the  road  from  Fairfield  to  the  Emmetsburg  and  AVaynesburg 
turnpike  near  Miney  run,  diggings  to  some  extent  were  undertaken, 
several  years  since  in  search  of  copper  ore.  Nothing  is  visable  in 
the  materials  dug  out,  calculated  to  inspire  a hope  of  finding  a pro- 
ductive copper  vein  in  this  locality.  In  a small  ridge  north  of  Jack’s 
mountain,  several  openings  from  copper  ore  were  commenced  by  Mr. 
Thomson,  and  a small  quantity  of  ore  obtained  and  a furnace  built  for 
smelting  it.  These  jjvorks  are  now  abandoned.  The  metal  occurs 
in  the  form  of  green  and  blue  carbonate  with  a little  native  copper. 
The  ore  seems  not  to  have  been  abundant. 

The  roch  immediately  north-west  of  Green  Ridge  between  the 
State  line  and  the  Gettysburg  and  Chambersburg  turnpike  is  a sand- 
stone evidently  F.  I.  no  other  rock  appearing  between  Hughes’s  rol- 
ling mill  on  Cold  Spring  creek  and  .Monlalto  furnace,  on  the  south 
west  branch  of  Antietam.  Eurther  tov/ards  the  north-east  this  sand- 
stone constitutes  only  the  south-west  part  of  the  mountain.  At 
Caledonia  furnace,  on  the  Cliambersburg  turnpike  it  is  confined  to  the 
two  narrow  ridges  lying  west  of  the  furnace,  while  the  whole  of  the 
rocks  south-east  of  this,  as  far  as  Green  Ridge  consist  of  the  red  and 
grey  siiiceons  strata  with  their  included  greenish  slates. 

Crossing  the  mountain  between  Caledonia  Furnace  and  Cold 
Spring,  a distance  of  seven  miles,  in  a S.  S.  E.  direction,  no  vestige 
of  tlie  white  arenaceous  sandstone  of  F.  I.  was  seen,  muii  the  foot  of 
Green  Ridge,  at  Cold  Spring,  was  reached.  The  section  displays 
rocks  precisely  similar  to  those  on  the  east  side  of  the  mountain,  on 
the'rail  road  at  Maria  Furnace  and  at  Holms’s  creek,  showing  every 
where  marks  of  alteration  by  igneous  action.  In  the  ridge  west  of 
Caledonia  Furnace,  occurs  a talcose  sandstone;  and  a fourth  of  a 
mile  south  of  the  furnace,  a highly  altered,  jaspery  slate.  Half  a 
mile  south  of  the  furnace,  we  meet  a grey,  spotted,  siliceous  rock, 
evidently  an  altered  sandstone ; two  miles  south  of  the  furnace,  a 
grey,  altered,  siliceous  rock,  with  dark  blotches;  and  two  miles  north 
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of  Cold  Spring,  a greenish  slate,  spotted  with  epidote,  and  charged 
with  much  white  quartz.  One  mile  north  of  the  same  place,  a reddish 
slate,  speckled  white,  occurs;  and  half  a mile  nearer  Cold  Spring,  is 
a red,  jaspery,  altered  rock;  all  belonging,  probably,  to  the  thick 
system  of  slates  composing  the  upper  member  of  F.  L,  but  greatly 
modilied  in  texture  by  the  intrusion  of  quartz  and  other  igneous 
matter.  Throughout  this  section,  the  strata  dip  invariably  to  the 
south-east.  Though  no  anticlinal  axis  is  visible,  there  is  convincing 
evidence  that  the  rocks  have  been  upheaved  along  such  an  axis,  and 
folded  together,  so  as  to  make  those  on  the  north-west  dip  in  an  in- 
verted  altitude  to  the  south-east — a feature  very  common  throughout 
the  whole  range. 

The  mountain  gap  of  the  Gettysburg  and  Chambersburg  turnpike 
divides  the  altered  slaty  rocks  on  the  south  from  the  unaltered  sand- 
stone on  the  north,  until  in  our  progress  eastward  we  reach  New- 
man’s, near  the  summit,  east  of  which  the  altered  rocks  cross  the 
road,  to  range  north-eastward  along  the  southern  ridges  of  the  moun- 
tain. The  sandstone  ridges  which  constitute  the  north-western  spurs 
of  the  mountain,  near  Caledonia  Furnace,  jutting  towards  Green  vil- 
lage and  Shippensburg,  ranging  nortli-eastward,  become  the  main 
body  of  the  mountain,  tiie  altered  rocks  lying  on  the  southern  side. 
The  same  bed  of  altered  rocks  which  lies  between  Caledonia  Fur- 
nace and  Cold  Spring,  and  which  crosses  the  t\irnpike  south-east  of 
Newman’s,  is  seen  on  t!ie  southern  side  of  the  mountain,  crossing 
one  of  the  head  waters  of  Conewago  creek. 

Crossing  the  mountain  by  another  section  further  to  the  north-east, 
we  find  the  following  order  of  things.  Beginning  at  Cumberland 
Furnace,  and  passing  to  tiie  head  waters  of  Opossum  creek,  the 
north-western  ridges  of  tiie  mountain,  near  Cumberland  Furnace, 
consist  entirely  of  the  sandstone  of  F.  I.  In  the  ridge  north  of  Pine 
Grove,  the  rock  is  a more  talcose  sandstone,  belonging  probably  to  a 
higher  part  of  the  formation.  Large  veins  of  white  quartz  are  here 
abundant.  A whitish  talcose  slate  rests  conformably  upon  the  talcose 
sandstone,  dipping  with  it  to  the  south-east.  This  latter  rock  forms 
an  admirable  material  for  the  in-walls  of  a furnace,  and  is  used  in  that 
at  Pine  Grove.  Immediately  south  of  Mountain  creek,  near  the 
furnace,  occurs  a thin  interposed  belt  of  limestone,  used  as  a flux, 
and  also  taken  across  the  mountain,  into  Adams  county,  for  lime  for 
the  fields.  This  rock  contains  disseminated  crystals  of  fluate  ef  , 
lime. 

Associated  with  this  limestone,  is  a valuable  deposite  of  iron  ore. 


48 


which  has  supplied  the  furnace  here  for  a long  time.  It  is  of  the 
kind  usually  found  in  our  limestone  soils,  being  technically  tlie  brown 
hydrated  peroxide,  having  a variety  of  structures.  The  analysis 
given  in  chapter  VI.  displays  the  composition  of  one  variety  of  the 
ore  of  this  mine. 

The  limestone  is  evidently  one  of  the  interpolated  beds  common 
in  the  upper  division  of  F.  I.  Passing  the  low  ridge  containing  the 
limestone,  we  encounter  a bold  mountain  of  somewhat  talcose  sand- 
stone, two  miles  in  breadth,  containing  probably  an  axis  of  elevation 
with  the  rocks  on  its  northern  side  inverted.  On  the  southern  flank 
of  this  ridge  occurs  a belt  of  altered  siliceous  rock,  including  a narrow 
band  of  talcose  slate;  and  south  of  this,  a zone  of  green  altered  slates, 
charged  with  epidote  and  quartz;  and  overlying  this  again,  another 
belt,  of  a more  siliceous  altered  slate.  It  is  interesting  to  observe  the 
importance  which  a single  belt  of  limestone  will  give  to  a locality. 
It  has  here  given  rise  to  a rich  deposite  of  iron  ore,  rendering  pro- 
ductive a most  beautiful  and  sequestered  spot  in  a chain  of  hills, 
elsewhere  remarkable  for  their  forbiding  features  and  sterile  soil. 
The  calcareous  rock  is  onl\  developed,  to  any  extent,  near  the  fur- 
nace, though  it  is  said  to  be  visible  at  Bull’s  saw-mill,  three  miles 
higher  up  Mountain  creek. 

Another  section  across  the  mountain,  still  more  to  the  north-east, 
extends  from  south  to  north  along  the  Baltimore  and  Carlisle  turn- 
pike. The  first  important  stratum  of  the  hills  is  the  usual  grey 
siliceous  altered  rock  so  common  along  their  southern  side.  North  of 
this,  about  three  miles  from  Petersburg,  occurs  the  dark  green  slate, 
with  its  epidote  and  white  intrusive  quartz.  Succeeding  this,  is  an 
extremely  compact,  siliceous  altered  slate;  and  oeyond  this,  a reddish 
grey  rock,  of  the  same  series,  containing  specks  of  reddish  felspar  and 
small  veins  of  epidote  ; and  near  this,  the  fissile  talcose  rock,  several 
times  mentioned  before.  North  of  these,  we  pass  a tract  of  low  ground, 
and  then  a high,  rough  ridge  of  sandstone;  ascending  which,  we  come 
to  Mountain  creek,  at  Holly  Furnace — not  now  in  operation.  Be- 
vond  this,  to  the  north,  is  another  bold  ridge,  the  northernmost  of  the 
chain,  consisting  also  of  the  white  sandstone  of  the  lower  division  of 
F.  I.,  which  here  resembles  closely  the  same  rock  as  it  occurs  in 
Chicques  ridge,  on  the  Susquehanna.  The  beds  here  have  a steep 
southern  dip,  of  about  seventy  degrees.  This  dip  is  evident!}',  how- 
ever, an  inverted  one,  as  these  are  the  lower  rocks  of  the  formation, 
and  lie  north  of  the  proper  position  for  a folded  or  anticlinal  axis. 
Between  the  northern  base  of  this  ridge  and  the  margin  of  F.  II.,  the 
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limestone  of  the  Cumberland  Valley,  a deep  deposite  of  diluvial 
matter  hides  from  our  view  nearly  the  whole  of  the  slaty  or  upper 
division  of  F.  L;  which,  in  consequence  of  its  easy  denudation,  is 
commonly  found  in  the  valley  at  the  foot  of  the  mountain,  thus 
covered  by  transported  matter. 

The  north-eastern  termination  of  the  mountain,  near  Dillsburg, 
consists  entirely  of  the  lower  sandstone,  the  altered  slaty  belt  on  the 
southern  side  having  disappeared  between  the  Petersburg  and  Carlisle 
turnpike  and  the  end  of  the  mountain,  in  consequence  of  the  subsiding 
of  the  axis  of  elevation.  It  ends  in  two  principal  ridges.  In  a rough 
valley  between  these,  occurs  a yellow  porous  sandstone,  often  indi- 
cative of  iro.i  ore,  some  of  which  was  found  on  the  surface  near  the 
end  of  the  southern  ridge.  A little  north  of  Dillsburg,  the  limestone 
of  the  Cumberland  Valley  folds  round  the  eastern  end  of  the  moun- 
tain, and  appears  on  Dogwood  run,  south  of  Yellow  Breeches  creek, 
Avhere  it  is  covered  by  the  overlapping  rocks  of  the  middle  secondary 
series,  consisting  here  of  the  calcareous  pudding-stone,  or  Potomac 
marble,  and  altered  red  shale  and  red  sandstone. 


CHAPTER  II. 

Sketch  of  the  operations  of  the  Survey  in  the  North-eastern  Appa- 
lachian district,  or  that,  lying  between  the  South  nvnmtain  and 
the  Allegheny  mountain,  and  between  the  Delaware  and  Susque- 
hanna rivers,  embracing  the  Anthracite  co  al fields. 


The  investigations  in  this  district  during  the  past  year  consisted  of 
numerous  detailed  examinations  in  the  southern  coal  basin,  resultino- 
in  the  developement  of  new  and  clearer  views  respecting  the  position 
of  the  coal  in  many  important  tracts.  Many  valuable  local  facts  w'ere 
ascertained,  tending  to  give  a truer  insight  into  the  structure  and  re- 
sources of  this  great  coal  field.  By  an  extensive  and  laborious  com- 
parison of  these,  we  have  been  enabled  to  delineate  the  outcrop  of  the 
principal  important  coal  seams,  upon  our  enlarged  geological  maps  of 

the  region,  and  to  represent,  as  far  as  ascertainable,  the  relation.s  of 
4 . 
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the  beds  beneath  the  surface,  in  an  extensive  series  of  sectional  draw- 
ings. 'I'hese  sections,  compiled  from  measurements  as  exact  as 
could  be  made  or  procured,  will  furnisli  in  conjunction  with  the  maps 
when  completed,  a picture  of  the  position  of  the  coal  throughout  the 
several  basins:  rendering  plain,  many  intricate  features  which  no 
mere  description,  unaided  by  them,  could  make  intelligible.  The 
total  number  of  sections  at  present  drawn,  displaying  the  situation  of 
the  coal;  amounts  to  about  om  hundred  and  twenty.  I am  happy 
to  state  that  the  map  intended  to  exhibit,  on  a large  scale  the  topog'.ra- 
phical  features  of  the  several  coal  basins,  and  as  nearly  as  practicable 
the  range  of  the  coal,  is  in  a condition  of  considerable  forwardness, 
though  from  the  excessive  complexity  and  truly  wide  extent  of  our 
anthracite  region,  much  research  will  yet  be  necessary  in  order  to 
complete  it. 

Having  in  my  last  annual  report  described  with  sufficient  precision 
the  approximate  boundaries  of  the  coal  measures,  in  the  numerous 
lesser  basins  into  which  the  whole  region  is  subdivided  by  a series  of 
nearly  parallel  lines  of  elevation  and  conceiving  it  injudicious,  nay, 
wholly  impracticable  to  enter  at  this  time  upon  any  local  and  partial 
details,  which  if  published,  could  not  be  intelligible  without  the  map 
and  drawings,  and  which  in  tlieir  most  compressed  form  would  swell 
this  report  to  more  than  twice  its  present  bulk,  I shall  postpone  a 
particular  discriptiou  of  the  district  and  refer  the  reader  to  my  final 
and  general  report,  which  I confidently  hope  to  finish  in  about  two 
seasons  more. 

While  carrying  out  the  train  of  research  begun  during  a previous 
season,  in  the  several  anthracite  coal  fields,  attention  was  also  espe- 
cially directed  to  a subject  which  at  present  claims  a high  share  of 
importance  in  connection  Vvdth  the  resources  of  this  portion  of  Penn- 
sylvania. The  application  of  anthracite  coal  in  the  process  of  smel- 
tino-  iron,  first  made  in  Wales,  and  recently  introduced  with  en.ire 
success  at  Pottsville.  by  an  enterprising  citizen  of  the  State,  has  cal- 
led forth  much  inquiry  as  to  the  productiveness  of  our  anthracite  re- 
gion in  regard  to  ore. 

I have  therefore  spared  no  pains  to  collect  information  bearing  upon 
this  important  question,  visitingand  causing  to  be  visited,  particularly 
in  the  Pottsville  region,  every  locality  promising  to  be  valuable  in  re- 
gard either  to  the  quality  or  quantity  of  the  mineral.  Out  of  a varie- 
ty of  specimens  collected,  as  great  a number  have  been  analized 
as  the  limited  time  allowed  for  the  preparation  of  an  annual  report 
would  permit.  These  have  been  selected  with  a view  to  show  par- 
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ticularly  the  prevailing  quality  and  average  riclmess  of  the  ores  of 
the  region  generally.  Especial  care  has  been  therefore  taken  to  sub- 
mit to  chemical  examination,  such  specimens  only,  as  represent  the 
average  character  of  their  respective  beds,  choosing  those  freshly 
opened  in  the  mines  or  in  some  deep  excavation,  and  rejecting  as  far 
as  possible  samples  gathered  from  the  outcroj)  or  found  loose  on  the 
surface,  as  these  invariably  contain  too  high  a percentage  of  iron,  to 
prove  a fair  criterion.  The  results  of  the  chemical  examination  of 
these  ores  will  be  found  detailed  in  chapter  VI.,  of  the  present  report’ 
While  making  these  explorations,  information  on  the  subject  was 
freely  imparted  to  the  proprietors  of  the  lands  or  mines,  respec- 
ting their  own  deposites  and  a number  of  chemical  analyses  of  their 
ores  were  presented  to  the  owners  with  a view  to  guide  them  in  their 
search. 

Tlie  same  views  of  utility  which  induced  us  to  direct  a share  of 
our  attention  to  the  geological  and  chemical  relations  of  the  iron  ore 
in  the  anthracite  coal  region  have  lead  us  to  explore  both  recently 
and  in  previous  seasons  the  district  in  search  of  limestone,  valuable  in 
many  of  the  arts,  but  indispensable  in  that  of  making  iron.  Careful 
analyses  have  therefore  been  made  of  all  the  more  pi-omising  calcare- 
ous bands  appertaining  either  to  the  coal  measures  tliemselves,  or  to 
the  lower  formations  situated  outside  of  their  boundaries.  V/e  have 
yet  found  no  calcareous  bed  within  the  coal  fields  with  a sufficient  pro- 
portion of  carbonate  of  lime  to  justify  its  use  as  a flux  for  iron.  'I'he 
mottled  calcareous  layers  which  occasionally  occur  in  the  upper  beds 
of  red  shale  F.  XI.  on  the  side  adjacent  to  the  conglomerate  that 
underlies  the  coal,  have  also  ^been  subjected  to  chemical  trial,  the 
results  of  which,  made  upon  the  purest  of  these  yet  found  will  be 
included  in  the  final  chapter.  I have  also  recorded  an  analysis  of  the 
limestone  F.  VI.,  which  ranges  tlirough  the  Orwigsburg  valley  south 
of  the  Pottsville  coal  basin,  deeming  it  the  nearest  belt  to  the  coal 
measures,  pure  enough  to  be  employed  as  a flux.  With  the  same 
view  an  analysis  is  given  of  the  limestone  F.  II.  of  the  region  south 
of  the  Blue  mountain,  tb.e  variety  examined  being  procured  adja- 
cent to  the  Schuylkill,  about  nine  miles  north  of  Reading,  and  being 
the  kind  now  successfully  employed  in  the  blast  furnace  at  Ham- 
burg. 

The  amount  of  ore  in  each  of  the  several  coal  basins  of  the  anthra- 
cite region  being  evidently  very  great,  and  sufficiently  ample  should  the 
quality  be  found  proportionately  good  to  contribute  materially  towards 
ihe  supply  of  the  numerous  large  blast  furnaces  likely  to  be  erected 


52 


in  and  around  these  coal  fields  at  no  distant  day;  it  is  not  necessary  in 
the  present  early  state  of  research  on  this  subject  to  attempt  a dis- 
cription  of  the  localities  already  developed.  Besides  beino-  too  bur- 
thensome  for  an  annual  report  not  furnished  with  the  drawings  neces- 
sary to  explain  them,  these  particulars  respecting  the  ore  would  be  of 
only  very  transiant  interest  inasmuch  as  every  month  is  bringing 
to  light  many  new  deposites  and  altering  the  aspect  of  those  already 
opened.  I have  thought  it  judicious  therefore,  to  submit  at  present 
only  the  chemical  part  of  our  examinations  as  detailing  the  species 
of  information  which  is  at  this  time  of  more  general  and  immedi- 
ately practical  interest.  It  was  my  intention  to  offer  more  than  twice 
the  present  number  of  analyses  of  ores  found  in  the  anthracite  coal 
measures,  but  the  accidental  miscarriage  of  a large  box  of  specimens 
collected  at  a number  of  localities,  has  interfered  with  the  design. 

At  this  period  when  to  all  appearance,  anthracite  is  about  beino- ex- 
tensively applied  in  the  manufacture  of  iron,  it  is  important  that  the 
composition  of  this  invaluable  combustible  sliould  be  adverted  to,  for 
success  in  using  it  must  much  depend  upon  attention  to  the  peculiar 
properties  which  distinguish  it  from  other  varieties  of  fuel.  I have 
therefore  deemed  it  desirable  to  accompany  the  analyses  of  the  ores  of 
the  region  with  the  results  of  similar  experiments  upon  the  coal,  pla- 
cing in  the  same  chapter  for  the  purpose  of  comparison,  tjre  chemical 
constitution  of  a number  of  coals  from  other  districts  in  the  state. 

After  prosecuting,  during  the  early  half  of  tlie  season  our  examina- 
tions among  the  coal  measures,  and  obtaining  as  much  local  informa- 
tion as  practicable  concerning  the  localities  of  iron  ore,  developed  in 
the  various  recent  excavations  or  in  natural  exposures,  a portion  of  our 
attention  was  given  to  the  geology  of  the  valley  north  of  the  Blue  or 
Kittatinny  mountain.  'Ihiis  belt  of  country  was  minutely  explored 
from  a point  some  distance  east  of  the  Little  Schuylkill,  westward  to 
the  Swatara,  and  a detailed  map  of  its  topography  exhibiting  the  ture 
position  and  range  of  its  numerous  and  somewhat  intricately  distribu- 
ted formations  was  at  the  same  time  constructed.  This  map  will  be 
extended  hereafter  to  (unbrace  the  whole  belt  of  country  lying  north 
of  the  Blue  mountain,  from  the  Delaware  to  the  Susquehanna,  and  be 
connected  if  our  time  will  permit  with  the  general  map  of  the  coal 
rttgioin. 
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CHAPTER  III. 


Sketch  of  the  Geology  of  those  parts  of  the  Third  or  South-JVestern 
Appalachian  District  examined  during  the  last  year,  embracing 
the  counties  of  Cumberland,  T’anklin,  Mifflin  and  Huntingdon, 
a portion  of  Bedford,  ivith  apart  of  Union,  and  a small  part  of 
Centre. 

Turning,  now,  to  the  district  lying  south-west  of  the  Susquehanna, 
embraced  between  the  South  Mountain  and  the  base  of  the  Allegheny 
Mountain,  I shall,  in  presenting  a general  sketch  of  the  geological 
structure  and  resources  of  the  portions  last  explored,  commence  with 
that  portion  of  the  Great  Kittatinny  Valley  which  includes  the  coun- 
ties of  Cumberland  and  Franklin,  and  which  in  this  State  is  commonly 
called  the  Cumberland  Valley. 


SECTION  I. 

Of  the  Rocks  of  the  Cumberland  Valley , embracing  Formations  II. 
and  III.,  ivith  their  associated  Iron  Ores,  4'C. 

In  describing  the  formations  of  this  valley,  we  shall  commence,  as 
usual,  with  the  south-eastern  belt,  taking  it  up  at  its  north-eastern 
end,  and  tracing  it  southwardly.  This  belt  is  the  great  limestone 
tract  of  the  south-eastern  half  of  Cumberland  and  Franklin  counties, 
our  account  of  which  commences  at  the  Susquehanna  river. 


Limestone  F.  II.  in  the  South-Eastern  half  of  Cumberland  and 

Franklin  Counties. 

Resuming  our  section  along  the  south-western  bank  of  the  Susque- 
hanna, we  find  the  southern  margin  of  the  limestone  overlapped  by 
the  red  shales  of  the  middle  secondary  series,  about  two  miles  below 
New  Cumberland,  at  the  mouth  of  the  Yellow  Breeches  creek,  the 
limestone  rising  in  a moderately  elevated  clifl’  near  the  river.  Near 
its  contact,  it  has  derived  a reddish  tinge  from  the  overlying  red  shale ; 
but  a little  further  north,  in  Musser’s  quarry,  it  loses  this  stain,  some 
•layers  presenting  the  aspect  of  a fine  white  marble,  which,  if  thick 
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enough  to  work,  would  be  a valuable  rock.  The  prevailing  dip  of 
the  limestone  here  is  towards  the  S.  S.  E.,  at  an  inclination  of  forty- 
live  degrees.  Near  the  mouth  of  the  creek,  the  limestone  contains  a 
narrow  belt  of  slate,  visible  occasionally  for  several  miles  up  the 
stream,  and  extending,  indeed,  the  whole  way  to  Maryland,  along  the 
southern  border  of  the  formation.  Above  New  Cumberland,  the 
limestone  is  discernable  along  the  water’s  edge,  preserving  its  usual 
character  and  dip.  About  a mile  above,  the  dip  diminishes  to  thirty 
degrees  south,  and  gradually  grows  less,  until  a little  more  than  a mile 
below  the  rail  road  bridge  at  Harrisburg,  the  strata  become  horizontal, 
indicating  this  as  the  position  of  a flat  anticlinal  axis.  North  of  this, 
lor  about  a fourth  of  a mile,  they  incline  northward,  at  an  angle  not 
exceeding  twenty  degrees.  We  then  find  a flat  synclinal  axis,  beyond 
which,  for  three-quarters  of  a mile,  to  the  bridge,  the  steeper  southern 
dip  is  resumed,  gradually  increasing,  until  at  the  bridge  it  is  about 
fifty-five  degrees.  The  steep  southern  dip  continues  to  the  boundary 
ol  the  limestone  and  slate,  or  F.  HI.,  which  is  seen  in  the  ravine  at 
the  bridge,  along  which  the  rail  road  passes.  The  slate  here,  dip- 
ping to  the  south  or  under  the  limestone,  is  evidently  inverted  by  a 
folding  of  the  rocks  in  the  limestone  belt,  somewhere  between  this 
point  and  the  synclinal  axis  above  mentioned.  The  natural  or  origi- 
nal position  of  the  great  slate  formation  of  the  Kittatinny  valley  is 
above  the  limestone. 

From  this  point  of  junction  near  the  bridge,  the  line  dividing  the 
two  formations,  ranges  nearly  westward  to  the  most  southern  bend  of 
the  Conedogwinit  creek ; following  thence  the  general  course  of 
that  stream,  the  southern  bends  of  which  reach  but  do  not  penetrate 
the  limestone,  while  its  northern  meanderings  lie  all  in  the  slate, 
'i’he  limestone,  towards  its  northern  margin,  contains  thin  belts  of 
the  slate,  similar  to  that  noticed  as  ranging  near  its  southern  side. 
Near  Newville,  the  boundary  leaves  the  course  of  the  Conedogwinit, 
to  bear  somewhat  more  southwardly.  It  here  makes  a double  turn, 
taking  a zigzag  course  in  consequence  of  an  irregular  anticlinal  axis 
near  Newville,  which  elevates  the  limestone  in  a long  projecting 
point,  penetrating  tiie  slate  north-westwardly.  Resuming  its  regular 
course,  it  passes  south-west  from  Newville,  leaving  Shippensburg 
three  miles  to  its  south-east,  and  then  deflecting  still  more  towards 
the  south,  it  passes  a little  west  of  Green  village,  and  reaches  the 
Conecoclieague  north  of  Chambersburg.  It  follows  this  stream  past 
the  town,  and  after  pursuing  it  about  four  miles,  stretches  away  in  a 
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S.  S.  W.  direction  to  Greencastle,  and  thence  on  to  the  Maryland 
line,  which  it  intersects  about  a mile  east  of  the  Conecocheague. 

The  southern  margin  of  the  limestone  leaving  the  Susquehanna 
two  miles  below  New  Cumberland,  runs  first  north-westward,  and 
tlien  westward  for  several  miles,  leaving  a narrow  belt  of  the  rock  on 
the  south  side  of  Yellow  Breeches  creek.  The  overlapping  red 
shale,  crossing  the  creek  about  two  miles  north  of  Lisburn,  follows 
its  border  to  Brison’s,  west  of  Lisburn,  where  the  red  shale  leaves 
the  limestone,  the  formation  beyond  this  point  being  bounded  on  the 
south  by  the  rocks  of  F.  I.  Making  the  general  course  of  the  creek 
its  margin,  the  limestone  passes  by  the  south  side  of  the  stream,  at 
Williams’s  mill,  about  three  miles  north  from  Dillsburg,  and  extends 
some  distance  along  Dogwood  ran,  folding  round  the  end  of  the 
South  mountain. 

Further  towards  the  south-west,  the  edge  of  the  limestone  lies  near 
the  north-western  base  of  the  mountain,  though  it  is  frequently  con- 
cealed by  a covering  of  diluvium.  Iir  some  places,  owing  to  a fault 
or  sudden  folding  together  of  the  slate  of  F.  L,  immediately  at  the 
base  of  the  mountain,  the  limestone  approaches  the  sandstone,  and 
indeed  in  some  of  the  ore  banks,  situated  low  down  on  its  declivity, 
limestone  shows  itself  beneath  the  ore.  In  these  instances,  however, 
it  is  probably  not  the  main  body  of  the  formation,  but  a narrow  belt 
in  the  slates  of  F.  I.  The  limestone,  generally,  is  much  interstrati- 
fied  with  greenish  and  reddish  slate  along  the  base  of  the  mountain. 

Having  thus  defined,  with  sufficient  accuracy,  the  two  boundaries 
of  this  broad  tract  of  the  limestone,  I shall  next  notice  some  of  the 
details  connected  with  the  formation  most  deserving  of  description  in 
this  place,  leaving  the  minute  and  systematic  delineation  of  the  whole 
for  the  pages  of  my  final  report.  Proceeding  westward  from  the 
Susquehanna,  we  meet  with  a deposite  of  good  iron  ore,  about  two 
and  a half  miles  from  the  Harrisburg  bridge,  on  the  farm  of  W.  R. 
Gorgas.  The  ore  is  imbedded  in  the  ferruginous  soil  which  overlies 
the  limestone.  It  occurs  in  bunches  and  irregular  veins,  the  general 
direction  and  dip  of  which  coincide  somewhat  with  those  of  the  un- 
derlying limestone.  It  is  conveyed  by  the  rail  road  to  the  river,  and 
thence  by  the  canal  to  the  furnaces  above  Harrisburg.  It  is  the 
usual  brown  ore,  and  is  of  a cellular  structure.  'J’he  analysis  in 
chapter  VI.  will  show  its  average  composition. 

A trap  dyke  crosses  the  Yellow  Breeches  about  two  miles  north  of 
Lisburn,  altering,  more  or  less,  the  adjacent  limestone.  In  the  vici- 
nity of  Sheperdstown,  three  miles  south  of  Mechanicsburg,  the  .limi> 
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■:'Stone  encloses  a considerable  tract  of  slate,  rather  more  than  half  a 
mile  in  breadth.  This  slate  is  probably  a portion  of  F.  III.,  folded 
in  between  tlie  limestone  in  a compressed  synclinal  axis.  About  a 
fourth  of  a mile  north-west  of  Sheperdstown,  iron  ore,  apparently  of 
good  quality,  has  recently  been  obtained.  It  lias  not  thus  far  proved 
abundant,  though  little  has  been  done  towards  developinor  it.  At  the 
Carlisle  Iron  Works,  six  miles  S.  S.  E.  from  Carlisle,  a trap  dyke, 
issuing  from  the  mountain,  crosses  the  Yellow  Breeches  creek  imme- 
diately at  the  furnace,  and  extends  north  twenty  degrees  east,  entirely 
across  the  valley,  meeting  the  base  of  the  Kiltatinny  or  North  moun- 
tain about  two  miles  east  of  Sterrett’s  Gap.  It  forms  a sharp,  very 
narrow,  rocky  ridge,  from  ten  to  seventy  feet  high — a useful  natural 
boundary  employed  to  designate  the  township  lines.  The  limestone 
is  considerably  alfeeted  by  it  in  its  texture  and  color,  though  not 
much  disturbed  in  its  prevailing  south-eastern  dip.  In  a quarry  near 
the  furnace,  a little  removed  from  the  trap,  the  rock  has  the  aspect  of 
hne  grained,  whitish,  and  dove  colored  marble.  This  trap  dyke,  and 
the  contiguous  beds  of  the  limestone,  are  well  seen  in  the  cutting  on 
the  Harrisburg  and  Charnbersburg  rail  road,  where  the  dyke  is  about 
sixty  feet  wide.  Another  lesser  trap  dyke  penetrates  the  limestone 
a little  westward  of  the  former. 

The  ore  which  supplies  the  Carlisle  Iron  Works  is  obtained  at 
several  points.  One  variety,  denominated  “mountain  ore,”  occurs 
along  the  northern  slope  or  base  of  the  first  sandstone  ridges,  near 
the  junction  of  the  limestone.  Another  variety,  known  as  limestone 
or  pipe  ore,  belongs  to  the  ferruginous  soils  overlying  the  limestone 
itself.  The  iron  obtained  from  the  mountain  ore  is  generally  “ cold, 
short,”  hard  and  brittle;  while  that  derived  from  the  limestone  ore  is 
softer,  tougher,  and  more  tenacious.  The  mountain  ore  is  in  some 
furnaces  employed  alone  for  the  manufacture  of  foundry  pigs  and 
castings,  but  a mixture  of  the  two  kinds  is  generally  deemed  neces- 
sary for  the  production  of  good  cast  iron  for  forging.  One  principal 
reason  of  this  is,  that  in  the  mountain  ore  derived  originally  from  the 
strata  of  F.  I.,  the  oxide  of  iron  is  associated  with  a larger  proportion 
of  the  oxide  of  manganese,  and  other  deleterious  constituents,  than 
generally  accompany  it  in  the  ores  of  F.  II.,  originating  from  a differ- 
ent source.  Both  of  these  varieties  belong  to  the  general  species 
called,  by  mineralogists,  brown  hydrated  iron  ore,  though  they  assume 
a considerable  diversity  of  aspect  and  structure,  arising  from  their 
greater  or  less /degree  of  richness  and  purity,  and  the  manner  of  their 
concietion. 
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The  mountain  ore,  obtained  a mile  and  a half  south-west  of  the 
Carlisle  works,  is  of  several  descriptions.  In  the  upper  portion  of 
the  deposite,  much  of  it  is  compact,  passing  under  the  name  of  “hard 
ore.”  The  “ honey-comb  ore,”  lying  beneath  this,  or  imbedded  be* 
tween  it,  is  a softer  and  more  porous  variety,  more  readily  reduced 
in  the  furnace.  Half  a mile  south  from  the  furnace,  a small  body  of 
a somewhat  different  ore  has  been  met  with. 

The  “limestone  ore”  employed  at  this  furnace  is  obtained  from  a 
belt  about  two  miles  N.  N.  W.  from  the  works,  where  ore  has  been 
dug,  in  different  places,  for  several  years.  The  present  supply  is 
chiefly  from  a deposite  about  eight  feet  thick,  reached  by  a shaft  from 
sixteen  to  twenty-five  feet  deep.  Much  of  it  belongs  to  the  fine 
variety  denominated  “pipe  ore,”  consisting  of  a congeries  of  parallel 
stalactitic  tubes  or  stems,  from  whence  it  derives  its  name.  One 
part  of  this  ore  is  mixed  with  two  parts  of  mountain  ore  in  the  manu- 
facture of  forge  pigs.  For  the  chemical  composition  of  these  several 
ores,  see  chapter  VI. 

The  limestone  employed  as  a flux  at  this  furnace  is  selected  with 
a view  to  facility  in  procuring  it,  more  than  from  a regard  to  its 
purity:  some  of  tlie  belts  lying  further  north  would  be  better  adapted. 
Between  the  deposites  of  limestone  ore  above  mentioned  and  Carlisle, 
ore  is  found  in  several  places;  an  extensive  digging,  now  abandoned, 
occurring  near  the  Hanover  road.  Half  a mile  south  of  this,  on  a 
farm  belonging  to  Mr.  Holmes,  a very  good  looking  ore  oceurs, 
which  has  been  more  recently  mined.  Between  this  and  Carlisle, 
other  excavations  exist,  from  whence  the  ore  is  conveyed  across  the 
North  mountain  to  a furnace  south  of  Landisburg,  where  it  is  mixed 
with  ores  of  that  neighbourhood. 

In  the  neighbourhood  of  Carlisle,  occurs  much  good  limestone ; 
both  the  ordinary  kind,  adapted  for  making  lime,  and  the  magnesian 
variety,  suitable  for  the  manufacture  oi  hydmuUe  cement. 

About  four  miles  westward  from  Carlisle,  near  the  State  road, 
occurs  a neglected  excavation  where  iron  ore  to  some  extent  has  been 
procured.  About  four  and  a half  miles  south  of  the  town  near  the  turn- 
pike, is  a deposite  of  apparently  good  ore  formerly  wrouglit  to  some 
extent,  to  supply  Holly  furnace  not  now  in  operation.  On  the  Wal- 
nut Bottom  road  about  five  miles  south-west  from  Carlisle,  ore  is  abun- 
nant  on  the  surface  of  a little  hill.  Southward  of  this  at  Peffer’s, 
between  the  foot  of  the  mountain  and  the  creek,  ore  was  formerly 
obtained  for  Holly  furnace,  and  more  recently  for  Cumberland  fur- 
nace. See  Analysis,  chapter  VI.  Though  not  far  from  the  sand- 
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stone  of  the  mountain,  some  of  it  is  of  the  variety  c^iWedpipe  ore, 
characteristic  of  tlie  limestone  formation,  parts  of  it  however,  are 
manganesian.  Along  the  low  ground,  near  the  foot  of  the  moun- 
tain, ore  is  abundant  on  tlie  surface  for  a considerable  distance  west- 
ward. 

Cumberland  furnace,  the  property  of  General  Thomas  C.  Miller, 
not  in  blast  at  the  time  of  our  explorations  in  the  vicinity,  has  been 
smelting  chiefly  the  ore  obtained  near  the  base  of  the  sandstone  ridge 
of  the  mountain  about  three  miles  south-west  from  the  furnace.  This 
ore  appears  to  lie  in  bands  and  large  bunches  or  nests  in  the  loose 
soil  near  the  bottom  of  the  declivity  of  the  mountain.  The  mine 
chiefly  wrought  at  present,  is  an  irregular  excavation,  from  thirty  to 
forty  feet  deep,  in  the  sides  of  which,  the  ore  is  scattered  in  lumps 
throughout  a large  extent  of  the  deposite,  but  is  best,  and  most  abun- 
dant nearest  the  bottom.  The  ore  from  this  bank  is  mixed  with  an 
ore  from  tlie  limestone  tract  obtained  a mile  and  a half  north  of  the 
furnace.  For  an  analysis  of  each  of  these  ores  see  chapter  VI. 

Iron  ore  occurs  on  the  surface  about  seven  miles  west  of  Carlisle 
on  the  farm  of  Mr.  William  Kerr,  in  considerable  quantity.  For  the 
composition  of  this  ore  see  chapter  VI. 

Near  the  Big  Pond  at  the  head  of  Yellow  Breeches  creek,  we 
come  upon  Pond  furnace,  owned  by  Mr.  John  Moore,  worked  by  the 
hot  blast  and  making  foundry  iron.  The  ore  smelted  at  this  furnace, 
is  procured  from  F.  I.  on  a low  spur  of  the  mountain,  south-west  of 
the  Pond.  The  old  excavation  on  the  eastern  side  of  the  hill  have 
lately  been  left  and  another  deposite  opened  on  the  western  side  by  a 
shaft  which  shows  several  feet  of  ore  about  twenty  feet  from  the  sur- 
face. The  limestone  employed  as  a flux  in  Pond  furnace,  is  collected 
from  the  surface  fragments  of  the  neighbourhood  and  is  therefore  of 
every  diversity  of  character.  For  an  analysis  of  the  ore  see  chap- 
ter VI. 

Mary  Ann  furnace,  the  property  of  Messrs.  Whitehall  and  Ellis, 
lies  about  three  miles  west  of  the  Pond.  Near  it  is  Augusta  furnace, 
belonging  to  the  same  firm.  The  latter  is  notin  operation.  These 
furnaces  are  situated  close  at  the  foot  of  the  mountain,  about  three 
miles  south-east  of  Shippensburg.  Mary  Ann  furnace,  now  in  blast 
is  supplied  with  ore  fro  m two  banks,  one  lately  opened,  called  the 
“ Helm  bank,”  three  miles  north-east  of  the  furnace,  and  another  cal- 
led the  “ Clippinger  bank,”  two  miles  towards  the  north-west.  The 
Helm  bank  ore  overlies  that  part  of  the  limesione  which  is  much  in- 
terstratified  with  slate,  being  near  its  margin.  The  ore  is  apparently 
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about  two  feet  thick,  dipping  steeply  to  the  north-east,  but  varying 
mucli  in  quantity  in  diiferents  parts  of  the  excavation.  The  Clip- 
pinger  bank  vields  an  ore  of  the  very  best  description,  much  of  it 
being  stalactitic,  or  of  the  kind  called  pipe  ore.  The  analyses  to  be 
found  in  chapter  VI.  will  display  the  prevailing  composition  of  the 
ores  of  both  these  banks. 

The  abov'e  Clippinger  ore  occurs  in  irregular  nests  in  the  intersti- 
ces of  the  limestone  rock,  surrounded  by  a very  tenacious  reddish  clay. 
The  quantity  fluctuates  much  in  different  spots  and  the  water  incom- 
modes more  or  less  the  deep  diggings.  These  circumstances  attend 
nearly  all  the  deposites  of  the  limestone  ore  in  the  valley.  Where 
the  ore  occupies  the  interstices  between  the  beds  of  limestone,  it  is  al- 
most invariably  pure  and  of  the  pipe  ore  kind,  though  the  quantity  in 
these  situations  is  apt  to  be  precarious.  The  mountain  ore  obtained 
near  the  junction  of  the  limestone  and  the  sandstone  of  the  mountain 
and  therefore,  generally  along  the  slaty  or  upper  division  of  F.  I.  is 
procured  with  greater  certainty,  but  is  frequently  quite  unfit  for  ma- 
king forge  pigs  without  an  admixture  of  the  purer  ore  of  the  lime- 
stone, being  used  by  itself  only  for  foundry  iron.  The  flux  used  in 
Mary  Ann  furnace  is  a limestone  procured  in  the  vicinity  of  the  Clip- 
plinger  bank. 

Southampton  furnace  is  situated  about  three  miles  further  to  the 
south-west,  or  four  miles  south  of  Shippensburg.  It  belongs  to  Mr. 
Charles  Wharton,  of  Philadelphia.  The  two  furnaces  in  blast  here 
are  supplied  with  ore  from  these  difterent  banks.  One  called  the 
“ Hill  bank,”  lying  about  three  hundred  yards  west  of  the  upper  fur- 
nace, contains  the  mountain  ore  in  its  usual  varieties.  That  in  the 
upper  part  of  the  m.ine  is  hard  and  cold  short,  while  a honey-comb 
ore  lying  beneath  it  is  of  much  better  quality.  The  ore  of  this  bank 
supplies  the  upper  furnace  which  uses  the  l)ot  blast  and  makes  foun- 
dry iron  and  castings. 

The  lower  furnace  is  furnished  with  ore  from  a mine  atKressler’s, 
three  fourths  of  a mile  to  the  north-west,  and  also  from  the  “ Rail 
Road  bank,”  lying  in  the  limestone  formation,  four  miles  west  of  the 
furnace.  The  ore  at  Kressler’s  has  been  extensively  wrought  for 
some  years.  It  occurs  in  nests  and  irregular  layers  in  the  soil  and 
rotten  slate,  which  have  a range  and  dip  nearly  coinciding  with  the 
direction  of  the  underlying  strata.  This  ore  is  esteemed  well  adapt- 
ed for  making  good  bar  iron,  but  is  less  productive  in  quantity  than 
some  others  in  the  neighbourhood.  Much  loose  ore  is  visible  on  the 
surface  north  of  the  present  excavation.  The  “rail  road  bank”  for- 
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merly  yielded  a valuable  supply  of  good  ore,  but  the  encroachment 
of  the  water  and  probably  a reduction  in  the  quantity  of  ore,  have 
caused  it  of  late  to  be  less  vigorously  wrought.  The  ore  exist® 
rather  in  bunches  or  nests  than  in  regular  layers  and  is  hence  very 
variable  as  to  quantity.  A small  ridge  of  limestone  bounds  the  ore 
immediately  on  the  north.  'I'he  lower  furnace,  smelting  these  ores, 
makes  forge  pigs  for  bar  iron,  and  uses  the  blast  cold.  For  the  analy- 
ses of  these  several  ores  consult  chapter  VI. 

Proceeding  northward  to  the  neighbourhood  of  Shippensburg,  a 
moderate  amount  of  excellent  ore  lias  been  procured  in  a spot  called 
the  “Pilgrim  bank,”  near  the  northern  margin  of  the  limestone,  three 
mile's  and  a half  from  the  town.  A good  ore  was  formerly  obtained 
on  the  farm  of  Mr.  Hamills,  a mile  and  a half  south-east  from  the 
town.  Oie  was  also  procured  about  a mile  and  a half  west  of  Ship- 
pensburg, at  the  old  Roxburg  bank.  It  was  the  stalaclilic  ox  pipe  ore 
and  made  a bar  iron  which  was  much  esteemed  for  its  soft  and  tough 
qualities,  but  as  usual  with  ore  of  this  description  the  quantity  was 
limited.  For  analysis  see  chapter  VI. 

About  two  miles  south-east  from  Greenvillage,  and  half  a mile 
north  of  the  rail  road,  a deposite  of  beautiful  pipe  ore  of  excellent 
quality,  is  wrought  for  the  supply  of  Caladonia  furnace,  to  which  it 
is  conveyed  a distance  of  eight  miles  in  wagons.  It  produces  a good 
iron  and  with  great  facility,  agreeing  in  these  respects  with  the  pipe 
ore  generally.  It  occurs  in  bunches,  which  together  form  an  irregu- 
lar layer  conforming  with  the  direction  of  the  adjacent  limestone.  Its 
position  is  between  two  little  ridges  of  the  limestone,  one  of  which 
immediately  bounds  it  on  the  north.  It  is  deeply  covered  with  earth 
and  must  be  somewhat  expensive  to  procure.  For  analyses  see 
chapter  VI. 

Caledonia  furnace,  the  property  of  Messrs.  Stevens  and  Paxton, 
is  situated  on  the  Gettysburg  and  Chambersburg  turnpike,  ten  miles 
from  the  latter  place.  It  is  supplied  with  ore  from  several  deposites, 
besides  the  Greenvillage  bank  already  noticed.  A belt  of  ore  ground 
extends  apparently  for  several  miles  near  the  line  of  contact  of  the 
limestone  of  the  valley  and  the  sandstone  of  the  ridges  which  jut 
forward  in  advance  of  the  main  body  of  the  mountain.  On  this  line 
of  ore,  coinciding  probably  with  the  position  of  the  crushed  slates 
which  intervene  between  the  limestone  and  the  sandstone,  the  Pond 
banks  occur  about  three  miles  from  Caledonia  works.  They  consist 
of  extensive  diggings  in  which  the  ore  is  met  with  at  various  depths 
in  nests  and  irregular  layers  included  in  a ferruginous  soil,  much  of  it 
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has  a hollow  reniform  structure.  About  three  hundred  yards  south 
of  tills,  a bed  of  ore  was  formerly  wrought  for  the  supply  of  Mont- 
alto  furnace.  It  overlies  the  sandstone,  and  yields  a metal  of  very 
indifferent  quality.  The  flux  employed  in  Caledonia  furnace  is 
procured  a little  north  of  the  Pond  diggings. 

Another  excavation  furnishing  ore  for  the  same  furnace  occurs 
three  miles  further  to  the  south-west,  at  Hiehier’s.  Tliis  bank  situa- 
ted further  from  the  mouniain  than  the  former,  yields  an  open  and 
crumbly  ore  which  smelts  with  facility  but  produces  a somewhat 
cold  short  iron.  The  chemical  composition  of  these  ores  will  be 
found  among  the  analyses  in  chapter  VI. 

In  one  of  the  openings  at  Hiefner’s,  an  impure  limestone  was  en- 
countered thirty  feet  from  the  surface.  A little  eastward  of  the  open- 
ings, some  pipe  ore  occurs  in  the  soil,  for  an  analyses  of  which  see 
chapter  VI. 

Another  belt  of  ore  ground  seems  to  exist  on  the  summit  of  a little 
rid^e  of  limestone  north  of  the  former  excavations.  This  ore  is 
different  in  quality  from  the  other  and  promises  to  be  abundant  twen- 
ty feet  below  the  surface.  The  ridge  extending  southwestward,  the 
ore  seems  to  continue  along  it,  and  about  three  fourths  of  a mile  from 
the  Hiefner  bank,  occupies  the  surface  in  an  abundance  seldom  seen. 
It  has  been  partially  opened  here,  but  making  a highly  cold  short  iron 
has  been  abandoned.  These  deposites  of  ore  seem  to  range  nearly 
along  the  line  of  contact  of  the  limestone,  and  a narrow  interposed 
belt  of  siliceous  slate  and  sandstone. 

About  a fourth  of  a mile  south-east  of  Beattie’s  on  the  turnpike, 
occurs  a dark  colored  limestone,  an  unsuccessful  trial  of  which  as  a 
flux  was  made  in  the  furnace.  The  analyses  showing  its  composition 
will  be  seen  in  chapter  VI. 

Iron  ore,  of  very  inferior  quality,  occurs  between  two  ridges  of 
sandstone  three  miles  N.  N.  E.  of  Caledonia  Furnace;  affording  an- 
other  evidence  of  the  impure  nature  of  the  ores  derived  from  the  rocks 
of  the  South  mountain,  when  compared  with  those  which  occur  in 
the  limestone  of  the  belt  immediately  north-west  of  it. 

Montalto  Furnace,  the  property  of  Mr.'  Hughs,  is  situated  on  a 
branch  of  the  Antietam  creek,  about  seven  miles  north-east  from 
AVaynesburg,  and  near  the  foot  of  the  outer  sandstone  ridge  of  the 
mountain.  Though  ore  appears  upon  the  surface,  in  more  or  less 
abundance,  the  whole  way  along  the  north-west  base  of  the  mountain 
from  Ege’s  Carlisle  works  to  this  place,  yet  no  where  does  it  occur 
in  such  profusion  as  between  the  Caledonia  diggings  at  the  pond  and 
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a point  two  or  three  miles  south-west  of  Montalto.  This  furnace  ig 
supplied  from  extensive  excavations  lying  about  a fourth  of  a mile 
north-east  of  it,  on  the  declivity  of  the  lirst  sandstone  ridge.  The 
ore  occurs,  as  in  other  similarly  situated  mines,  in  the  loose  soil  of  the 
mountain  side,  in  nests  and  irregular  layers,  varying  greatly  in  their 
dimensions;  but  the  whole  deposite  seems  to  lie  of  prodigious  7uag- 
nitude.  It  is  believed  by  the  miners,  that  the  body  of  ore  in  which 
they  are  now  working  is  not  less  than  forty  feet  thick  and  sixty  or 
seventy  yards  wide, — including,  of  course,  the  feruginous  earth  be- 
tween the  bunches  and  veins  or  ore.  The  lower  portion  of  the  ore 
is  the  purest.  This  ore,  so  abundant  in  quantity,  does  not,  however, 
yield  a high  per  centage  of  iron.  The  furnace,  seems  to  be  a 
successful  one,  producing  annually  about  eight  hundred  tons  of 
metal,  in  the  shape  of  castings  and  forge  pigs  for  the  use  of  two 
forges  and  a rolling  mill,  situated  on  the  east  branch  of  Antietam 
creek,  five  miles  below  the  Cold  Spring.  The  composition  of  these 
two  ores  is  recorded  in  chapter  VI. 

In  one  of  the  deeper  diggings  of  Montalto,  a band  of  limestone  has 
been  reached,  being  a layer  probably  in  the  slates  of  F.  I.  It  is 
interesting  to  observe  the  connection  between  limestone  rocks  and 
large  deposites  of  iron  ore  of  the  variety,  called  brown  hydrated 
per-oxide. 

South-westward  from  Montalto,  much  ore  strews  the  surface  along 
the  north-western  side  of  the  mountain.  In  the  neighbourhood  of 
Tomstown,  it  occurs  in  large  blocks,  but  is  very  silicious,  being  asso- 
ciated with  fragments  of  the  yellow  silicious  rock  already  alluded  to 
as  frequently  accompanying  the  iron  ore  along  the  mountain. 

The  limestone  folding  round  the  southern  end  of  this  mountain 
ridge,  extends  some  distance  up  the  little  valley  of  the  Cold  Spring 
branch,  appearing  on  the  north  side  of  Green  Ridge  below  the  rolling 
inill.  Iron  ore,  in  moderate  quantity,  but  of  inferior  quality,  has 
been  dug  to  some  extent  on  the  north-west  side  of  the  stream.  The 
analyses  exhibiting  its  chemical  nature  may  be  seen  in  chapter  VI. 

A considerable  atnount  of  ore  is  visible  in  the  soil  on  the  farm  of 
Mr.  Middauer,  three  miles  north-east  from  Waynesburg.  It  promises 
to  be  rather  too  silicious  to  make  a superior  iron.  For  analyses  see 
chapter  VI. 

On  the  souihern  part  of  the  same  farm,  and  also  on  'another  adjoin- 
ing one,  loose  masses  of  tolerably  pure  white  sulphate  of  baryta 
occur.  It  probably  occupies  a position  between  narrow  belts  of  lime- 
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stone  and  slaty  sandstone,  which  traverse  the  liills  of  this  neigh- 
bourhood. 

Proceeding  from  the  foot  of  the  mountain  towards  Waynesburg, 
after  leaving  the  low  grounds,  wehrst  meet  with  slaty  limestone,  alter- 
nating for  some  distance  with  slate,  until  we  reach  the  second  ridge, 
three  miles  south-east  from  Waynesburg,  where  a band  of  white 
limestone  crosses  our  section.  This  latter  rock  is  quarried,  and 
shaped  into  tombstones,  about  three  miles  further  south-west.  On 
the  top  of  the  ridge,  the  limestone  is  of  a dark  color,  alternating  over 
a breath  of  a mile  witli  bands  of  slate.  In  the  next  ridge,  two  miles 
south-east  of  Waynesburg,  the  limestone  is  interslratilied  with  a thinly 
laminated  green  slate.  Near  Waynesburg,  the  slate  becomes  more 
silicious,  some  of  it  being  reddish,  and  nearly  all  of  it  containing 
minute  scales  of  mica. 

The  line  of  iron  ore  seems  not  to  extend  south-westward  much 
beyond  Midduer’s  ; for  in  crossing  its  range  in  several  places  between 
Waynesburg  and  the  foot  of  the  mountain,  few  indications  of  ore 
were  visible  on  the  surface. 

On  the  southern  branch  of  Antietam  creek,  near  the  Alaryland 
line,  we  again  encounter  the  band  of  white  limestone  at  Royer’s. 
The  bed  is  several  feet  thick,  but  somewhat  divided  by  thin  sheets 
of  a greenish  slate.  It  is  a beautiful  rock,  of  a white  aspect  and  fine 
texture,  and  where  large  blocks  are  not  required,  might  be  advan- 
tageously employed  as  marble. 

A rather  extensive  cavern  occurs  in  the  limestone  at  the  north- 
eastern end  of  the  ridge,  a little  lower  down  the  same  branch  of 
Antietam  creek.  Lower  down  the  stream,  at  David  Funk’s,  occurs 
a grey  calcareous  and  silicious  rock,  in  thin  layers,  from  which  ex- 
cellent flag  stones  are  quarried.  Still  further  down,  and  near  the 
State  line,  is  a belt  of  limestone,  said  to  yield  a lime  which  will  not 
slake  after  being  burned. 

Near  the  west  branch  of  Antietam  creek,  one  mile  north-west  of 
Waynesburg,  is  a deposite,  of  considerable  superficial  extent,  of 
travertin  or  calcareous  tufa.  A similar  deposite  is  visible  near  the 
mill  east  of  Chambersburg,  and  in  several  other  places  along  the 
streams  of  the  limestone  region,  where  the  water  is  highly  charged 
with  carbonate  of  lime.  This  material,  when  in  a sufficient  pulve- 
lerent  condition,  is  an  admirable  manure,  particularly  when  applied 
in  compost. 

The  north-west  border  of  the  great  limestone  belt  passes  through 
the  borough  of  Chambersburg,  in  the  neighbourhood  of  which  some 


64 


bands  of  the  rock  m-e  fossiliferous, — a character  which  the  formation 
rarely  assumes  any  where  in  the  Kittatinny  valley  north-eastward  of 
Franklin  county. 

About  seven  miles  southward  of  Chambersburg,  m a ridge  called 
“ Grindstone  Hill,”  we  find  a bed  of  sandstone,  interstratified  with 
the  limestone,  yielding  a material  suitable  for  rough  grindstones. 

Advancing  from  Waynesburg  towards  Greencastle,  we  cross  alter- 
nating belts  of  limestone  and  interstratified  greenish  slates  ; and  be- 
yond these,  the  limestone,  is  nearly  uniform  over  a considerable  breadth 
of  surface,  diversified  as  usual,  however,  in,  color,  composition,  and 
properties.  Four  miles  north-west  of  Waynesburg,  occurs  a dark 
bituminous  variety;  and  in  a ridge  two  miles  further,  a band  nearly 
white.  Immediately  north-west  of  Greencastle,  we  encounter  the 
line  of  contact  of  this  wide  belt  of  F.  II.  and  the  slates  of  the  base  of 
F.  III.  This  latter  rock,  to  which  we  shall  next  proceed,  ranges 
along  the  north-western  margin  of  the  above  zone  of  limestone  the 
whole  distance  across  the  State  from  the  Delaware  river  to  this  jroint, 
and  southward  into  Virginia. 


Of  the  Great  Slate  Belt  F.  111.  of  the  Cumherland  or  Kitlatinvy 

Valley. 

The  uniform  character  and  composition  of  this  wide  formation, 
together  witli  its  general  deficiency  in  interesting  and  useful  minerals, 
will  render  a detailed  description  of  it  unnecessary  in  the  present 
place.  Its  south-eastern  margin  has  been  indicated  in  defining  the 
north-western  boundary  of  the  limestone.  From  the  Delaware  W'ater 
Gap  to  Strasburg,  in  Franklin  county,  its  north-western  limit  coin- 
cides with  the  base  or  flank  of  the  Kittatinny  or  North  mountain, 
where  it  supports  the  massive  sandstones  of  F.  IV.  occupying  the 
summit  of  the  ridge.  From  Strasburg  to  the  Maryland  line,  the 
slate  recedes  from  the  mountain,  and  is  bounded  on  the  west  by 
a wedge-shaped  tongue  of  limestone,  the  limit  between  the  two  rocks 
passing  the  villages  of  Strasburg  and  St.  Thomas  or  Campbellstown, 
and  intersecting  the  Maryland  line  about  a mile  west  of  Coneco- 
cheague  creek. 

About  a mile  and  a quarter  from  the  base  of  the  mountain,  at  the 
Susquehanna  river,  the  slate  includes  a thin  belt  of  limestone,  imper- 
fectly visible  at  the  river’s  side.  Either  the  same  or  another  bed  is 
seen  about  a fourth  of  a mile  nearer  the  mountain.  This  belt  seems. 
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to  extend  westward  several  miles, — growing,  however,  gradually 
thinner  and  more  slaty,  and  ceasing,  probably,  south-east  of  Sterret’s 
Gap. 

In  no  part  of  the  slate  formation  have  we  found  the  strata  possessing 
the  structure  and  cleavage  requisite  to  produce  roofing  slate.  Thg 
nearest  aproximation  to  that  useful  variety  which  we  have  yet  seen, 
occurs  in  the  bed  of  the  Conadogwinet,  above  Alter’s  mill,  where  the 
rock  is  traversed  by  cleavage  plains  of  tolerable  regularity,  but  is 
destroyed  from  usefulness  by  containing  sulphuret  of  iron. 

At  “ Dublin  Gap,”  north  of  Newville,  there  occurs  a spring  highly 
charged  with  sulphuretted  hydrogen;  an  analysis  of  which,  together 
with  that  of  other  mineral  waters,  will  be  given  in  a future  publi- 
cation. 

Some  bands  of  the  slate,  particularly  those  lying  adjacent  to  the 
limestone,  are  highly'  carbonaceous  and  of  a dark  color,  resembling 
somewhat  the  slates  of  the  coal  measures.  This  analogy  in  their 
appearance,  ^notwithstanding  the  conclusiveness  of  all  geological  evi. 
deuce  to  the  contrary,  induces  many  persons,  not  familiar  with  our 
stratification,  to  suppose  that  the  formation  may'  actually  embrace 
coal.  Excavations  have  from  time  to  time  been  made,  thereforOi  at 
various  places  in  the  valley'  for  the  last  fifty  years,  in  the  confident 
belief  that  coal  would  be  discovered,  and  though  in  every  instance 
unsuccessful,  we  find  them  still  occasionally  renewed. 


Of  the  Belts  of  Blate  and  Limestone  in  the  South-Western  part  of 

FranMin  Coxinty. 

The  south-western  portion  of  Franklin  county  contains  tliree  mod- 
erately broad  belts  of  limestone,  alternating  with  three  belts  of  slate, 
occupying  the  interval  from  the  margin  of  the  great  slate  formation 
above  described  to  the  eastern  slope  of  the  Cove  mountain.  An  anti- 
clinal axis  ranges  nearly  centrally  along  each  zone  of  limestone,  im- 
parting to  the  intervening  belts  of  overlying  slate  a regular  synclinal 
structure.  The  most  eastern,  and  by  far  the  largest,  range  of  lime, 
stone,  is  that  already'  alluded  to  as  terminating  in  a long  tongue  near 
Strasburg.  It  is  broadest  at  the  Maryland  line,  and  does  not  mate- 
rially diminish  in  width  until  we  trace  it  about  three  miles  north  of 
the  Greencastle  and  Mercersburg  road,  where  it  is  about  three  miles 
wide.  West  of  St,  Thomas,,  it  is  hut  little  more  than  a mile  from  its 
eastern  to  its  western  border,  which  is  within  three-fourths  of  a mile 
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of  Parnell’s  knob.  Here  it  curves  a little  east  ward,  taking  a direction 
about  N.  N.  E.  to  Strasburg,  following  the  foot  of  the  mountain  until 
it  disappears  in  a narrow  point  under  the  overlying  slate.  The  anti- 
clinal axis  which  runs  somewhat  centrally  along  tins  belt,  prolonged 
beyond  Roxbury,  seems  to  extend  for  many  miles  towards  the  north- 
east, being  probably  the  same  axis  which  separates  the  North  moun- 
tain, at  Dublin  Gap,  from  the  spur  lying  south  of  it,  and  which  is 
thence  prolonged  througli  Perry  county. 

The  usual  aspect  of  this  limestone  is  rather  uniform.  The  beds 
belong  to  the  upper  half  of  F.  II.;  some  of  those  in  the  southern  part 
of  the  tract,  near  the  anticlinal  axis,  being  magnesian,  and  well 
adapted,  therefore,  for  furnishing  cement.  About  live  miles 

north-east  of  Mercersburg,  and  two  and  a half  miles  from  St.  Thomas, 
not  far  from  the  anticlinal  axis,  lies  a deposite  of  iron  ore,  no  longer 
wrought.  It  is  stated  to  have  yielded  a good,  soft  iron;  it  was,  how- 
ever short  or  brittle  at  a welding  heat.  When  roasted  or  smelted, 
it  gave  off  a strong  odour  of  garlic, — a circumstance  indicative  of  its 
containing  arsenic.  The  presence  of  arsenic  in  this  ore  I have  ascer- 
tained by  analysis,  the  results  of  which,  shorving  its  chemical  compo- 
sition, may  be  seen  in  chapter  VI. 

The  belt  of  slate  which  bounds  this  tract  of  limestone  on  the  west, 
embracing  both  sides  of  Claylick  mountain,  at  the  Maryland  line, 
ranges  a little  east  of  north  to  the  foot  of  Parnell’s  knob,  wliere  it 
again  separates  by  receiving  the  mountain  in  its  synclinal  axis,  one 
portion  passing  along  the  eastern  and  the  other  along  the  western 
base  and  slope.  The  overlying  sandstone  beds  of  F.  IV.,  occupying 
the  tops  of  Claylick  and  Parnell’s  mountains,  in  the  middle  of  the 
trough  of  slate  have  a nearly  perpendicular  dip,  implying  that  they 
have  actually  been  folded  together,  along  the  siuclinal  axis,  by  an 
action  like  tlrat  of  closing  a book  with  its  back  or  cover  downwards. 
West  of  this  belt  of  slate,  the  average  width  of  which  somewhat 
exceeds  a mile,  there  ranges  a narrower  zone  of  limestone,  belonging  to 
F.  II.,  traversed  longitudinally  b}'  an  anticlinal  axis,  which  has  lifted 
the  limestone  to  the  surface,  and  given  to  the  rocks  east  and  west  of 
it  the  steep  inclinations  whicli  tliey  possess.  This  anticlinal  l»elt  of 
limestone,  passing  out  of  Blair’s  valley,  between  the  Claylick  and 
Two  Top  mountains,  at  the  Maryland  line,  ranges  to  the  mouth  of 
Bear  valley,  separating  Parnell’s  from  Jordan’s  knob.  Its  average 
breadth  is  about  half  a mile.  The  rock  exhibits  the  usual  variety  in 
its  several  beds,  some  of  which  are  siliceous,  while  others  again  are  adap- 
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ted  to  produce  an  excellent  pure  lime  by  burning.  Certain  bands  of  it 
are  evidently  of  the  kind  suitable  for  hydraulic  cement.  About  a 
mile  and  three-quarters  from  Parnell’s  ki'.ob,  the  soil  above  this 
limestone  contains  a deposite  of  iron  ore,  smelted  in  the  small  fur- 
nace at  Louden, — which  was  not,  however,  in  operation  during  the 
past  summer. 

West  of  the  last  described  belt  of  limestone,  ranges  another  parallel 
sone  of  the  slate,  also  about  half  a mile  in  width,  which,  like  the 
former  mentioned  tract  of  slate,  contains  a synclinal  trough,  in  the 
middle  of  whicli  lies  the  Two  Top  mountain  on  the  south  and  Jor- 
dan’s knob  on  the  north. 

To  the  west  of  tliis  slate  ranges  another  anticlinal  belt  of  limestone, 
emerging  from  between  the  Two  Top  and  Little  Cove  m.ountains 
south  of  the  Maryland  line,  and  ranging  along  the  foot  of  the  latter  to 
Louden,  and  thence  for  several  miles  along  the  middle  of  Path  valley, 
vanishing  in  a narrow  point  north-west  of  Fannetsburg.  The  eleva- 
tion of  this  belt  of  limestone  has  caused  the  eastern  inclination  of  the 
rocks  in  the  Two  Top  and  Jordan’s  mountains,  and  the  western  dips 
in  the  Little  Cove  and  Tuscarora  ridges.  We  thus  perceive  that  all 
the  vallies  subordinate  to  these  axes  of  elevation  contain  the  limestone 
or  its  next  superior  rock,  the  slate,  leaving  in  every  case  anticlinal 
dips;  while  the  mountain  ridges  included  between  these  vallies,  con- 
sisting of  the  higher  stratum  F.  IF.,  rest  invariably  in  the  synclinal 
troughs  embraced  between  the  lines  of  elevation. 

On  the  west  side  of  the  last  described  tract  of  limestone,  about  four 
miles  west  of  Louden,  a deposite  of  iron  ore  occurs, .formerly  smelted 
m the  old  Mount  Pleasant  furnace  near  it,  but  now  taken  to  Carrick 
furnace,  four  miles  towards  the  north.  The  ore  ranges,  in  greater  or 
less  abundance,  for  six  or  eight  miles,  in  a narrow  line  along  the 
■south-east  base  of  the  Tuscarora  mountain,  being  procured  in  consid- 
erable quantity  north  of  Carrick  Furnace.  Its  position  is  near  tire 
contact  of  the  limestone  and  overlying  slate.  It  is  of  two  varieties  ; 
one  a hard  ore,  occasionally  iridescent,  making  a rather  cold-short 
•iron ; the  other  a “ honey-comb  ore,”  esteemed  of  much  better  qua- 
lity. The  analyses,  showing  their  chemical  nature,  may  be  found  in 
■chapter  FI. 

The  limestone  employed  as  the  flux  in  Carrick  furnace,  is  procur- 
ed in  part  from  a quarry  adjacent  to  the  works,  and  m part  from  the 
loose  pieces  scattered  through  the  neighbouring  fields.  A little  pipe 
ore  has  been  occasionally  found.. 

The  nairow  belt  of  slate  which  overlies  the  last  mentioned  ranee 
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of  limestone,  occupies  the  base  of  Little  Cove  and  Tuscarora  moun- 
tains, rising  nearly  to  their  summits  where  it  supports  the  sandstone 
rocks  of  F.  IV.  Passing  west  of  Louden  and  Fannetsburg  by  Con- 
cord, it  extends  into  North  H orse  valley,  between  the  Tuscarora  and 
Conecocheague  mountains  in  Perry  county. 

The  valley  called  the  Little  Cove,  bounded  by  the  Cove  or  Tusca- 
rora mountain  on  the  west,  and  the  Little  Cove  mountain  on  the  east, 
presents  the  strata  in  a synclinal  or  baisn-like  position,  the  two  enclo- 
sing mountains  consisting  of  the  sandstone  F.  IV.  Both  margins  of 
this  valley  are  occupied  by  the  red  slates  of  F.  V.  seen  near  the 
foot  of  the  bounding  ridge.  The  limestone  F.  VI.  encircles  the  Cove, 
inside  of  the  red  shale  supporting  in  its  turn  F.  VII.  is  two  belts,  the 
north-western  ore  forming  a considerable  ridge.  The  centre  of  the 
l)asin  is  occupied  by  the  slates  of  F.  VIII.  the  strata  on  the  west  side 
of  the  synclinal  axis,  dipping  gently  east,  while  those  on  the  east 
side  are  nearly  perpendicular.  Among  the  bottom  layers  of  this 
.slate,  occurs  a highly  important  bed  of  iron  ore  used  at  Warren  fur- 
nace. It  is  a grey  proto-carbonate  of  iron,  precisely  identical  in 
chemical  composition  with  the  nodular  and  plate  ores  of  the  shales 
of  the  coal  measures.  The  discovery  of  the  true  nature  of  this  ore 
and  of  the  exact  place  which  it  occupies  in  the  strata,  I legard  as 
among  the  most  useful  of  the  developements  of  a practical  kind  made 
by  us  during  the  past  year.  1 shall  have  occasion  in  describing  the 
rocks  of  Huntingdon  and  Bedford  counties,  to  fallude  again  to  this 
important  deposile.  Among  the  analyses  in  chapter  VI.  will  be  found 
that  of  this  ore  as  it  occurs  in  Little  Cove. 

Section  ii. 

Of  the  Jiocics  of  the  Lewistown  and  Anghwick  Vallics  and  their 
prolongations,  embracing  the  belt  of  country  extending  from  the 
Susquehanna  river,  to  the  Maryland  line,  and  bounded  on  the 
south-east  by  the  Shade,  Black  Log  and  Cove  mountains,  and  on 
the  north-west  by  Judds  mountain  and  Sideling  Hill. 

T^ewistown  valley.  Adhering  as  far  as  practicable  to  the  order  of 
description  adopted  for  all  our  formations,  I shall  proceed  to  the  next 
most  south-eastern  belt  explored,  and  trace  it  from  the  north-east  to- 
wards the  south-west.  For  convenience  sake  I have  ventured  to  give 
the  name  of  I.ewislown  Valley,  to  the  belt  of  country  embraced  be- 
tween Jack’s  mountain  and  Longstown  ridge  on  the  north-west,  and 
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Shade  mountain  and  its  prolongation,  the  Blue  Ridge,  on__the  south- 
east, extending  the  title  to  the  whole  of  this  well  marked  valley,  from 
the  Susquehanna  to  the  Juniata,  at  Jack’s  narrows. 

A series  of  narrow,  nearly  parallel  ridges  of  inferior  heiglit  to  the 
bounding  mountains  divides  the  general  valley  into  several  lesser  ones, 
known  by  distinct  appellations.  Thus,  a transverse  line  through 
Adamsburg,  from  Shade  mountain  to  Jack’s  mountain,  crosses  three 
separate  small  vallies.  That  on  the  south-east,  being  the  fertile  lime- 
stone valley  of  Adamsburg,  Beavertown  and  Middleburg,  that  in  the 
middle  being  the  valley  of  Black  Oak  ridge,  and  that  on  the  north- 
west, the  fertile  valley  known  as  Moser’s  valley.  These  are  all  tracea- 
ble to  the  Susquehanna.  The  Blue  Hill  at  Northumberland,  is  a 
continuation  of  the  Black  Oak  ridge,  while  Dry  valley  containing 
the  town  of  New  Berlin,  is  but  a prolongation  of  Moser’s  valley. 
Along  the  Bellefonte  and  Lewislow'u  turnpike,  we  observe  first,  the 
valley,  in  which  Lewistown  is  situated,  beyond  this,  to  the  north-w’est 
another  called  Dry  valley,  which  terminates  a few  miles  north-east 
of  the  turnpike  and  beyond  this  again  between  the  limestone  ridge 
at  Rawle’s  forge,  and  the  foot  of  Jack’s  mountain,  a third,  known  as 
JJttle  valley,  prolonged  to  the  south-west  of  the  turnpike  under  the 
name  of  Ferguson’s  valley  and  Long  Hollow. 

Formations.  The  mountain  ridges  which  bound  the  belt  on  the 
south-east  and  north-west,  are  composed  of  the  fourth  formation  of 
one  lower  secondary  series,  divided  in  my  former  annual  reports  into 
three  distinct  members.  In  Shade  and  Jack’s  mountains,  the  lower 
division  of  F.  IV.,  is  a hard  compact  sandstone  of  a greenish  hue 
with  some  beds  of  a whiter  variety,  containing  in  its  superior  portion, 
layers  of  a reddish  coarse  conglomerate.  The  middle  division  is  a 
red  argillaceous  sandstone,  speckled  with  yellow  hydrated  peroxide 
of  iron.  The  upper  division  is  a compact  sandstone  of  several 
shades  of  color,  white  prevailing,  jointed  into  large  massive,  angular 
blocks.  This  last  part  of  the  formation  usually  forms  the  highest 
ridge  of  the  mountain,  the  lower  division  occupying  a bench  on  the 
flank  of  the  mountain,  often  one-third  of  its  height  from  the  sum- 
mit. In  Jack’s  mountain,  these  lower  rocks  form  the  bench  along 
the  south-east  side  of  Kishicoquillas  valley,  but  in  Shade  mountain 
only  the  upper  member  of  F.  IV.  can  be  observed,  the  anticlinal 
dip  of  the  strata  placing  it  upon  the  flanks  of  the  ridge,  which  for 
most  of  its  length  consists  of  three  parallel  summits,  the  central  one 
being  constituted  of  the  lower  sandstone  member  of  the  formation. 
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The  whole  thickness  of  F.  IV.  as  it  occurs  in  these  mountains  is  pro- 
bably about  fifteen  hundred  feet. 

The  hard  grey  sandstones  of  F.  IV.  graduate  by  a series  of  alter- 
nations with  layers  of  compact  red  sandstone  into  the  red  and  varie- 
gated shales  of  F.  V.  This  last  important  stratum,  together  with  the 
limestone  F.  VI.  which  it  supports,  constitutes  the  most  fertile  and 
valuable  tracts  of  the  general  belt  before  us.  Besides,  containing 
bands  of  compact  and  good  limestone;  F.  V.  includes  in  its  upper 
division,  which  is  several  hundred  feet  thick,  a soft  calcareous  shale 
w'hich  readily  disintegrates  and  forms  one  of  the  richest  soils  of  the 
State.  The  alternating  red  and  grey  sandstones  at  the  base  of  the 
formation,  are  sometimes  argillaceous,  when  they  can  be  split  and 
shaped  into  excellent  flag-stones.  Some  of  these  abundantly  covered 
with  the  fossil  remains  of  the  marine  vegetation,  called  fucoides  have 
been  much  employed  for  the  side  walks  of  the  streets  of  Lewis- 
town. 

The  next  division  of  F.  V.  is  highly  argillaceous.  The  hills  com- 
posed of  it  constituting  a peculiar  feature  in  the  topography  not  only 
of  this  valley,  but  of  the  whole  district  to  be  described.  The  lower 
layers  consist  of  a thin  argillaceous  brown  sandstone,  full  of  the  re- 
mains of  trilobitcs.  These  support  a thick  mass  of  olive  and  buff 
coloured  shales,  highly  fossiliferous,  and  upon  these  reposes  a sand- 
stone of  variable  tliickness,  but  of  well  marked  characters,  demanding 
particular  notice,  as  furnishing  our  best  guide  to  the  exact  position  of 
the  fossiliferous  iron  ore,  which  confers  so  much  interest  upon  F. 
V.  in  an  economical  light.  This  sandstone  and  the  ore  invariably 
occur  in  close  proximity  to  each  other.  The  prevailing  aspect  of 
the  stratum  is  that  of  a rather  coarse  grained,  dirty  white  and  yellow- 
ish sandstone,  containing  fragments  of  Encrini  and  other  fossils.  It 
frequently  constitutes  a small  ridge  of  itself.  It  may  be  studied  in  a 
fine  exposure  south  of  Simon  Gros’  house,  near  Shade  mountain.  It 
is  exposed  in  many  other  places,  as  at  the  north  base  of  the  chain  of 
slate  hills,  south  or  Adamsburg  and  the  slate  hills,  one  and  a half 
miles  south  of  Middleburg,  where  large  detached  fragments  of  it 
abound.  These  present  upon  their  surface,  numerous  impressions 
of  terebratula  and  other  fossil  shells,  ’['he  fossiliferous  ore  usu- 
ally rests  almost  immediately  over  this  bed  of  sandstone.  Above 
he  ore  reposes  a series  of  olive  and  green  shales  supporting  the 
limestone  layers  of  the  formation.  Between  the  Susquehanna  and  the 
Lewistown  turnpike,  these  bands  of  limestone  are  generally  argilla- 
ceous or  siliceous,  and  therefore  rarely  furnish  piu’e  lime. 
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Above  the  limestone  occurs  tlie  main  bed  of  red  shale  and  sandstone 
of  the  formation,  in  some  places  including  very  hard  bands  of  green 
and  reddish  sandstones,  breaking  into  cuboidal  fragments.  Ascending, 
the  red  shale  becomes  calcareous  and  alternates^with  a soft  greenish 
variety  which  is  decidedly  calcareous,  containing  indeed  towards  its 
upper  portion  some  thin  bands  of  limestone.  Tliis  part  of  the  for- 
mation is  about  five  hundred  feet  thick  in  the  vicinity  of  Lewistown, 
and  furnishes  much  of  the  richest  soil  of  the  valley.  The  total  thick- 
ness of  the  entire  formation  is  apparently  between  three  and  four 
thousand  feet.  It  occurs  along;  the  base  of  the  mountains,  forming 
the  hills  immediately  adjacent  to  them.  It  likewise  constitutes  a belt 
in  Little  valley.  Dry  valley,  Moser’s  valley  and  the  valley  of  Middle 
creek. 

Overlying  the  shales  of  F.  V.  is  the  valuable  limestone  F.  VI.  of 
our  series.  This  is  the  rock  of  all  the  limestone  ridges  throughout 
the  valley.  The  lower  beds  are  too  argillaceous  and  slaty,  to  produce 
good  lime,  but  those  higher  in  the  formation  supply  it  of  great  purity. 
Near  the  top  of  the  stratum  are  bands  of  very  siliceous  limestone, 
abounding  in  fossils  and  layers  of  compact  chert.  This  upper  divis- 
ion of  the  rock  is  frequently  too  siliceous  to  be  converted  into  lime. 
The  bed  of  chert  is  ot  variable  thickness,  being  sometimes  twenty 
feet  in  depth  while  sometimes  it  is  wholly  missing.  Its  position  is  gen- 
erally on  the  tops  and  sides  of  the  limestone  ridges,  its  angular  frag- 
ments covering  the  surface.  On  the  road  from  Adamsburg  to  Shroy- 
er’s,  it  is  thirty  feet  thick. 

Immediately  resting  upon  the  chert  or  removed  from  it  but  a shori 
distance,  are  the  loose  and  porous  layers  of  yellow  sandstone  at  the 
bottom  of  F.  VII.  The  whole  stratum  appears  to  thin  out  towards 
the  Susquehanna,  for  here  we  find  only  a trace  of  it,  while  on  the 
Lewistown  turnpike  at  the  toll  gate  it  is  seventy  feet  thick,  presenting 
itself  on  the  surface  as  usual  in  massive  blocks  full  of  the  cavities  left 
by  the  dissolation  of  its  fossils.  The  bed  itself  is  not  distinctly 
traceable  more  than  twelve  miles  north-eastward  from  Lewistown,  but 
fragments  of  the  rock  are  seen  adjacent  to  the  limestone,  at  intervals 
the  whole  way  to  the  Susquehanna,  implying  however,  that  it  either 
is  not  continuous  or  is  very  thin.  This  sandstone  caps  nearly  all 
the  limestone  ridges  of  the  valley  from  north-east  of  Lewistown,  to 
Huntingdon  county. 

Supported  by  the  sandstone  beds  of  F.  VII.  is  a thick  mass  of 
slaty  rocks,  which  constitute  F.  VIII.,  forming  some  of  the  ridges  of 
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the  central  part  of  the  valley;  for  example,  filling  a large  part  of 
Black  Oak  Ridge  valley  to  the  Susquehanna.  The  lower  part  of 
F.  VIII.,  near  its  contact  with  F.  VII.,  sometimes  contains  a coarse, 
siliceous  and  tossiliferous  bed  of  limestone.  This  is  visible  on  the 
road  crossing  the  Toll-gate  ridge  from  Lewistown  into  Dry  valley. 
Above  this  siliceous  limestone,  on  the  flanks  of  the  slate  ridges,  layers 
of  a purer  variety  of  limestone  are  occasionally  discerned,  as  at  Mr. 
.John  Miller’s,  on  Jack’s  creek.  The  thickness  of  this  last  mentioned 
belt  of  limestone  is  sometimes  thirty  feet. 

In  the  lower  portion  of  F.  VIII.  we  often  meet  with  a thick  series 
of  highly  calcareous  layers,  which  sometimes  contain  bands  adapted 
for  making  hydraulic  cement.  These  beds,  which  for  convenience 
I have  denominated  the  cement  layers,  are  not  invariably  present  in 
the  formation.  They  are  well  exposed  on  the  eastern  shore  of  the 
Susquehanna  river,  directly  opposite  Selinsgrove;  but  between  the 
river  and  Lewistown,  they  are  scarcely  discernible.  The  limestone 
previously  mentioned  is  likewise  somewhat  inconstant.  The  title  of 
olive  slate  given  to  F.  VIII.  in  my  earlier  reports,  is  entirely  appli- 
cable to  the  formation  in  the  belt  of  country  before  us.  Besides  the 
greenish  grey  and  olive  colored  slates  which  make  up  a large  portion 
of  the  rock,  occur  beds  of  grey  sandstone,  and  occasionally  of  a 
massive  and  compact  blue  sandstone,  slightly  calcareous  m its  compo- 
sition. These  are  seen  on  the  road  from  Lewistown  to  Sigler’s,  on 
Jack’s  creek.  The  strata  forming  the  alternations  of  the  materials  of 
F.  Vni.  and  F.  IX.  are  observed  as  far  to  the  south-west  as  aline  drawn 
from  Middleburg  to  Centreville.  The  red  and  grey  argillaceous  sand- 
stones of  F.  IX.,  so  finely  exposed  on  the  Blue  Hill  opposite  North- 
umberland, extend  about  ten  miles  south-west  of  the  river,  gradually 
contracting  to  a point. 

From  Lewistown,  south-ward,  the  same  general  valley  extends  for 
Tiearl}^  forty  miles,  bounded  on  the  north-west  by  Jack’s  mountain, 
and  on  the  south-east  by  Blue  ridge,  and  beyond  the  termination  of 
that,  by  Black  Log  mountain.  Its  average  width  is  between  four  and 
five  miles.  Approaching  Huntingdon  county,  the  whole  belt  curves 
southward,  conforming  to  the  direction  of  Jack’s  mountain.  Between 
Lewistown  and  the  termination  of  Blue  ridge,  the  general  structure 
of  the  valley  is  that  of  a synclinal  basin,  including  the  strata  from  the 
bottom  of  F.  V.  to  the  middle  of  F.  VHL,  thrown  into  a number  of 
exceedingly  regular  parallel  lesser  anticlinal  and  synclinal  axes,  the 
exact  tracing  of  which  becomes  a matter  of  considerable  importance 


73 


from  the  intimate  relation  which  subsists  between  them  and  the  dis- 
tribution of  the  iron  ores  of  the  belt. 

Blue  ridge  terminating  at  Bell’s  furnace,  its  axis  of  elevation  is 
prolonged  seven  miles  further  south-west,  being  successively  overlaid 
by  higher  and  higher  strata,  until  it  flattens  away  in  F.  VIII.  at 
Orbisonia.  Here  the  narrow  synclinal  axis,  lying  south  of  it,  extend- 
ing from  Negro  valley,  merges  into  the  general  synclinal  axis  south- 
east of  Jack’s  mountain  ; there  forming  one  general  trough  between 
Black  Log  and  Jack’s  mountains,  containing  tli3  north-west  and 
south-east  dipping  rocks  from  F.  V.  to  F.  IX.  inclusive. 

Commencing  our  description  of  the  several  formations  of  the  belt 
with  a brief  sketch  of  the  topography  of  the  district,  the  most  con- 
spicuous ridges  which  we  observe  occupying  the  north-eastern  end 
of  the  valley,  at  the  Susquehanna,  are  the  Blue  Hill  and  the  slate 
ridges  adjacent  to  it  on  the  north  and  south.  These  present  a range 
of  bold  cliffs  along  the  western  side  of  the  river.  They  form  a belt 
extending  from  two  miles  above  Northumberland  to  within  a mile  of 
Selinsgrove.  These  hills  occupy  the  central  portions  of  the  valley 
from  the  river  to  within  eight  or  nine  miles  of  the  Lewistown  turn- 
pike. Their  outlines  are  highly  characteristic  of  the  formations 
VIII.  and  IX.,  which  compose  them.  Their  summits  are  usually 
gently  rounded,  their  whole  contour  undulating,  and  their  flanks  in- 
tersected by  innumerable  little  transverse  vallies  of  denudation,  the 
slopes  on  each  side  of  which  are  of  remarkably  regular  curvature. 

The  northern  limit  of  these  grey  and  red  slaty  rocks  is  immediately 
south  of  the  limestone  ridge  which  extends  through  Dry  valley  and 
Moser’s  valley,  just  south  of  the  towns  of  New  Berlin  and  Centre- 
ville,  and  on  to  David  Muthbaugh’s,  where  they  terminate,  a small 
belt  of  F.  VIII.  only  continuing  to  the  north  of  Dry  valley.  The 
southern  limit,  leaving  the  river  about  a mile  north  of  Selinsgrove, 
ranges  to  Middleburg,  bordering  on  the  north  the  limestone  ridge 
which  extends  past  Middleburg,  Beavertown,  and  John  Sigler’s. 
From  Middleburg  it  continues,  bordering  a narrow  belt  between  the 
limestone  ridge  and  Dry  valley,  to  the  Lewistown  turnpike  at  the 
toll  gate. 

On  both  sides  of  the  hills  of  F.  VIII.,  we  observe  the  limestone 
ridges  generally  covered  with  fragments  of  the  chert  at  the  top  of 
F.  VI.;  and  as  we  advance  towards  Lewistown,  they  become  capped 
with  beds  of  the  fossiliferous  sandstone  or  F.  VII.  These  lime- 
stone hills  have  the  form  of  continuous  ridges  for  many  miles. 
These  are  occasionally  interrupted  by  gaps,  and  oftentimes  entirely 
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washed  away,  by  denudation,  for  one  or  two  miles.  In  Dry  valley, 
in  which  New  Berlin  is  situated,  F.  VI.  occurs,  though  not  in  a bold 
and  continuous  ridge.  Tracing  this  limestone,  however,  towards 
Centrevilie,  we  may  often  notice  it  assuming  the  magnitude  of  a 
moderately  elevated  narrow  hill,  and  preserving  this  feature  through 
Moser’s  valley.  About  nine  miles  from  Centrevilie,  a second  and 
bolder  ridge  of  this  formation  shows  itself,  continuing  south  of  Mr. 
William  Smith’s,  and  thence  near  the  base  of  Shade  mountain,  until 
it  is  interfered  with  by  the  axes  of  elevation  of  Little  valley  and  Dry 
valley.  Another  ridge  of  the  same  limestone,  ranging  south  of  the 
slate  hills  of  F.  VIIL,  commences  at  the  Susquehanna,  a mile  north 
of  Selinsgrove,  though  other  belts  occur  nearer  the  town,  and  runs 
through  the  valley  of  Middle  creek,  passing  north  of  Middleburg 
and  Beavertown,  where  another  hill  rises  near  it,  and  then  passes 
Adamsburg,  to  sweep  in  a regular  curve  towards  Shade  mountain. 
Here  it  passes  the  farms  of  Mr.  John  Siglar  and  others,  westward. 
From  Adamsburg,  westward,  it  is  the  most  southern  limestone  ridge 
of  the  whole  valley.  Its  outline  is  very  regular;  and  its  surface,  cul- 
tivated nearly  to  the  siiminit,  presents  a beautiful  scollop,  constituting 
a conspicuous  and  pleasing  feature  in  the  scenery.  In  addition  to 
this  ridge,  two  very  singularly  shaped  knobs  of  the  limestone  rise 
between  Middleburg  and  Beavertown,  visible  from  nearly  every  part 
of  the  valley.  In  each  of  them,  the  rocks  have  a trough-like  or  syn- 
clinal arrangement.  The  summit  ol  the  southern  knob  is  the 
broadest,  and  is  under  cultivation.  These  knobs  owe  their  elevation 
to  short  axes  or  wrinkles  in  the  strata. 

Approaching  Lewistown,  the  ridges  composed  of  the  limestone  and 
overlying  sandstone  become  more  numerous,  dividing  the  district  into 
several  lesser  fertile  vallies  to  be  alluded  to  hereafter. 

The  hills  consisting  of  that  division  of  F.  V.  comprising  the  bu 
grey  and  olive  coloured  slates  have  a somewhat  peculiar  topography. 
Their  outline  is  irregular  and  even  ragged.  They  fold  round  the  ends 
of  Jack’s  mountain  and  Shade  mountain  encircling  them  at  the  base. 
They  embrace  then  usually  three  summuits,  the  central  or  broadest,  con- 
taining the  prolongation  of  the  axis  of  the  mountain.  Two  of  thes® 
slate  hills  range  along  the  northern  base  of  Shade  mountain,  with 
rather  vaguely  defined  summits  from  nearly  opposite  Middleburg, 
to  about  two  miles  east  of  Beavertown,  becoming  conspicuously 
marked  from  thence  to  a point  three  miles  west  from  Adamsburg, 
caving  the  mountain  in  consequence  of  a great  curve  which  it  takes 
while  they  maintain  their  nearly  straight  direction.  From  the  above- 
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point,  to  Lewistown,  they  areless  prominently  defined  in  the  scenery 
owing  to  their  close  proximity  to  the  mountain.  From  some  cause, 
no  corresponding  ridges  range  parallel  with  the  southern  base  of  Jack’s 
mountain.  Enumerating  as  concisely  as  possible  the  several  axes  of 
elevation  which  traverse  the  belt  from  the  Susquehanna  southwest- 
ward  ; the  first  is  the  anticlinal  axis  of  Longstown  ridge  which  brings 
to  the  surface  near  its  summit  the  red  and  grey  alternating  beds  of 
Fs.  IV.  and  V.  This  axis  prolonged  enters  Jack’s  mountain.  South 
of  this,  the  next  axis  observable  on  the  Susquehanna  is  tlie  great  syn- 
clinal depression  of  the  strata  controlling  the  structure  of  the  whole 
valley.  It  commences  at  the  river  in  the  Blue  Hill,  forming  a basin 
in  the  red  rocks  of  F.  IX.  and  extends  southwestward  centrally 
until  the  uppermost  rocks  are  the  slates  of  F.  VIII.  It  passes  about 
two  and  a half  miles  north  of  Middleburg.  Parallel  with  this  is  the 
anticlinal  axis  observed  about  a mile  north  of  Selinsgrove,  which  has 
lifted  the  limestone  F.  VI.  to  the  surface.  This  is  probably  but  the 
prolongation  of  the  main  axis  of  Shade  mountain  marking  the  line 
along  which  the  rocks  of  that  ridge  have  undergone  their  greatest 
elevation. 

Moser’s  valley  consists  chiefly  of  F.  V.  and  includes  tw'o  limestone 
ridges  of  F.  VI.  The  northern  of  these  seems  to  be  the  continuation 
of  that  which  runs  south  of  Centerville,  prolonged  with  occasional 
interruptions  to  within  a mile  of  Mr.  John  Troxels,  while  the  south- 
ern more  elevated  ridge  ranges  far  beyond  Shroyer’s.  An  anticlinal 
axis  has  evidently  lifted  to  the  surface  the  underlaying  stratum  F.  V. 
occupying  the  narrow  belt  between  them.  There  is  an  anticlinal  axis 
in  Middle  creek  valley  ranging  near  Middleburg,  lifting  to  the  surface 
the  red  shale  of  F.  V.  about  a mile  and  a half  from  the  town,  but  not 
bringing  up  the  next  lower  division  of  the  formation  containing  the 
fossilferous  iron  ore.  West  of  south,  a little  distance,  from  the  town 
it  brings  to  view  the  green  calcareous  shales  of  the  formation.  It  is 
thence  prolonged  between  the  northern  insulated  knoll  of  limestone 
and  the  ridge  immediately  north  of  Middleburg,  disappearing  between 
Beavertown  and  Adamsburg.  A short  anticlinal  axis  elevates  the 
rocks  between  the  pair  of  limestone  knolls  and  the  southern  solitary 
knoll.  The  effect  of  the  dying  out  of  these  axes  is  to  bring  the  lime- 
stone ridge  north  of  Adamsburg,  nearer  to  the  foot  of  the  Shade 
mountain  where  it  finally  vanishes. 

A new  group  of  axes  of  elevation  present  themselves  when  we 
approach  within  ten  or  twelve  miles  of  the  Lewistown  turnpike.  The 
first  of  these  ranging  about  half  a mile  from  the  foot  of  Jack’s  moun“ 
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tain  brings  to  the  surface  the  red  shales  of  F.  V.  the  second,  the  cal- 
careous shales  along  the  centre  of  Dry  valley,  lifting  into  view  some 
useful  belts  of  limestone.  The  third  extends  along  a small  valley 
north  of  what  we  have  called  the  “ toll  gate  ridge,”  and  the  fourth 
ranges  immediately  past  Levvistown.  The  most  northwestern  of 
these,  crossing  the  Kishicoquillas  creek,  above  the  forge  of  Messrs  Hall 
and  Rawle,  is  prolonged  for  about  eighteen  miles,  ranging  through 
Ferguson’s  valley  and  terminating  in  the  north-east  end  of  Long  hollow. 
The  next  towards  the  south-east  crosses  the  creek  about  three-fourths 
of  a mde  south-east  of  the  former  and  traversinaf  the  ridcres  which 
bound  Ferguson’s  valley,  passes  a fourth  of  a mile  north  of  Hope, 
and  half  a mile  north  of  the  Waynesburg  furnace,  to  terminate  also 
near  ihe  head  of  Long  hollow,  &outh-east  of  this,  another  axis  lift- 
ing the  strata,  originates  about  two  miles  north-east  of  Hope  furnace, 
and  extends  south-west  tor  nine  miles  passing  immediately  by  this 
and  Waynesburg  furnace,  to  disappear  two  miles  south-west  of  the 
latter  in  the  head  of  Greenbriar  valley.  The  next  in  order,  the  third 
■upon  the  turnpike,  crosses  Kishicoquillas  creek  three  fourths  of  a mile 
south-east  of  the  second,  and  passing  a mile  and  a half  north-west  of 
Lewistown.  Its  course  thence  is  about  about  twenty  miles,  ranging 
three  hundred  yards  south-east  of  Waynesburg,  and  ending  two  miles 
north  of  Newton  Hamilton  at  Glasgow’s  mdl.  The  fiftlt  axis  of  the 
group,  passing  half  a mile  south-east  of  Lewistown,  ranges  south  of 
Strode’s  mill,  forming  a ridge  running  thence  nearly  a mile  south  of 
W'aynesburg  and  through  the  town  of  Newton  Hamilton,  beyond 
whicli  it  terminates.  The  sixth  and  last  of  these  lines  of  elevation,  is 
a continuation  of  the  anticlinal  axis  of  Shade  mountain.  From  the 
point  where  this  ridge  subsides  south-east  of  Lewistown,  the  axis 
which  has  upheaved  die  strata  along  its  summit,  is  still  prolonged, 
elevating  other  rocks  for  twenty-eight  miles  to  the  south-west.  It 
passes  two  miles  south-west  of  Waynesburg  and  a mile  and  a half 
south  of  Newton  Hamilton,  crossing  the  great  loop  of  the  Juniata, 
and  ranging  close  south  of  the  outlet  of  Aughwick  creek,  ending 
linally  at  Shirleysburg.  Between  the  fifth  and  sixth  lines  of  eleva- 
tion, another  axis  originates  opposite  Newton  Hamilton  which  be- 
comes that  of  Prater’s  ridge,  uplifting  there  the  sandstones  of  F.  VIL 
'I’he  inclination  of  the  several  belts  of  rocks  uptilted  along  these  lines 
of  elevation  is  usually  steep  and  as  a consequence,  the  general  valley 
consists  of  a number  of  parallel  belts  of  formations  V.  VI.  VII.  and 
VIII-  the  softer  or  more  readily  denuded  of  these  occupying  the  val- 
iies,  the  harder  and  more  resisting  composing  the  intervening  ridges. 
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Iron  ores.  Having  now  given  a brief  sketch,  as  minute  as  w'as  com- 
patible with  the  present  report,  of  the  rang^;  of  the  several  formations 
in  this  belt.  I shall  proceed  concisely  to  describe  the  indications  of 
iron  ore  which  they  exhibit.  The  fossiliferous  iron  ore  of  F V.  is 
by  far  the  most  continuous  variety,  though  aftercareful  investigation 
we  have  no  where  discovered  it  either  pure  enough  or  in  sufficient 
abundance  to  make  it  an  object  of  economical  interest.  It  exhibits  only 
occasionally  the  square  fracture  characteristic  of  its  purer  bands  near 
their  outcrop.  This  feature  it  has  near  N.  Middlesworth’s  mill  race 
near  Beavertown,  but  generally  it  breaks  into  roundish  pieces  and 
consists  of  much  sand  cemented  by  yellowish  brown  oxide  of  iron. 

A thin  seam  of  this  ore  extends  along  the  north  side  of  the  valley 
following  the  flank  of  .Tack’s  mountain  beneath  the  red  shale.  It 
must  necessarily  cross  Kishicoquillas  creek,  but  the  thinness  of  the 
band  has  prevented  our  finding  it  there,  though  the  hard  encrini- 
lic  white  sandstone  so  usually  associated  with  it  appears  well  exposed 
and  was  extensively  traced.  The  ore  seam  was  not  found  in  place 
until  FV.  was  followed  into  Moser’s  valley,  where  the  outcrop  was 
detected  in  a field  belonging  to  Mr.  Andrew  Romick.  The  position 
of  the  ore  in  this  valley  appears  to  be  immediately  above  the  narrow 
belt  of  hard  sandstone.  Being  of  the  composition  above  described 
its  quality  is  bad.  Its  thickness,  probably  unimportant,  was  not  ascer- 
tained. The  same  sandstone  ridge  ranges  past  the  farm  of  Mr.  John 
Featherolf,  accompanied  by  the  ore  of  too  impure  a quality,  however 
to  be  valuable.  Its  course  eastward  ouyht  to  be  alonff  the  base  of 
Longstown  ridge,  but  our  efforts  to  trace  it  were  unavailing,  while 
from  observations  made  during  both  the  past  season,  and  the  previ- 
ous one,  in  Union  county  we  are  led  to  conclude  that  it  is  invariably 
too  thin  and  impure  to  be  productive.  The  ore  again  rises  to  the 
surface  occupying  its  usual  place  in  the  formation  along  the  south 
side  of  the  valley  adjacent  to  the  base  of  Shade  mountain.  We  de- 
tect it  in  its  true  position  in  a beautiful  section  of  the  strata  at  Mr. 
Ner  Middlesworth’s,  mill.  The  excavation  in  the  mill  race  shows 
the  encrinitic  sandstone  supporting  the  fossiliferous  ore  in  the  form  of 
a very  hard  andsiliceous  sand  from  four  to  six  inches  thick.  Above 
the  ore  rests  a mass  of  greenish  shale  about  one  hundred  feet  thick 
and  over  this  a somewhat  variable  shale  of  a cherry  red  colour  sus- 
taining in  turn  a series  of  calcareous  shales  occupying  the  place  of 
the  limestone  bands  of  the  formation  and  supporting  the  well  known 
brownish  red  shales  at  the  top  of  the  series.  No  difficulty  existed  in 
tracing  the  ore  along  the  base  of  the  slate  hills  south  of  Adamsburg 
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and  Beavertown,  and  it  was  also  followed  along  the  foot  of  the  slate 
hills  south  of  Middleburg,  but  it  is  rarely  of  sufficient  purity,  and 
in  no  place  thick  enough  to  make  it  practically  useful.  Near  Lewis, 
town,  especially  seven  miles  to  the  west,  it  has  been  opened  in 
many  places,  and  its  thickness  though  increasing  in  that  direction  is 
even  there  not  considerable. 

Another  distinct  band  of  ore  occurs  sometimes  in  F.  V.,  among 
the  buff  and  olive  shales  already  described.  It  is  of  a light  brownish 
colour,  and  is  generally  too  small  in  amount  and  too  impure,  to  be 
valuable. 

The  limestone  ridges  of  F.  VI.  frequently  exhibit  considerable 
qantities  of  iron  ore  upon  the  surface;  yet,  from  the  shallow  depth 
of  the  earth  above  the  rock,  and  from  other  indications,  we  deem  the 
prospect  a slender  one  of  finding  a useful  deposite  in  this  formation 
as  it  occurs  in  Union  and  Mifflin  counties.  This  superficial  display 
of  ore  is  visible  on  the  ridge  north  of  Adamsburg,  and  also  on  one  of 
the  isoh  ted  knobs  near  Beavertown. 

No  useful  quantity  of  ore  would  seem  to  occur  in  either  F.  VII.  or 
F.  VIII.  north-east  of  the  Lewistown  turnpike.  The  first  of  these 
formations  dwindles  in  thickness  as  it  approaches  the  Susquehanna, 
and  is  also  much  less  ferruginous  than  in  Huntingdon  and  Bedford 
counties. 

F.  F.  South-East  of  Lewistown. 

Lewistown  is  situated  on  the  border  of  F.  V,  and  F.  VI.,  or  of  the 
shales  and  limestone,  F.  V.  occupying  the  entire  space  from  the 
the  town  to  the  base  of  the  mountain  south-east  of  it,  called  Blue 
Ridge.  This  belt  is  at  least  one  mile  and  a half  wide,  and  continues 
of  this  breadth  as  far  as  Waynesburg.  At  Lewistown,  the  stratum 
have  been  lifted  to  the  surface  by  two  anticlinal  axes,  while  opposite 
Waynesburg  it  is  thrown  up  in  three  lines  of  elevation.  The 
first  of  these,  south  of  Lewistown,  begins  to  form  a ridge  east  of 
Strode’s  mill,  whidi  continues  for  six  miles,  ending  south  of  Waynes- 
burg. This  ridge  is  composed  of  the  fossiliferous  sandstone  belt  of 
F.  V.,  and  has  the  fossiliferous  iron  ore  resting  on  both  of  its  flanks. 
South-east  of  Waynesburg,  the  limestone  F.  VI.  lies  in  the  syn- 
clinal axis.  South  of  the  anticlinal  axis,  and  three  miles  south-west 
of  the  same  town,  F.  V.,  with  the  fifth  anticlinal  axis  in  it,  is  overlaid 
by  the  limestone. 

The  anticlinal  axis  of  Shade  mountain,  in  elevating  F.  V.,  brings 
the  fossiliferous  iron  ore  to  the  surface,  in  a double  line  of  outcrop, 
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for  a mile  and  a half  south-west  of  the  end  of  the  mountain,  beyond 
which  the  ore  sinks  below  the  surface — the  axis  exposes  the 
higher  parts  of  F.  V.  for  about  fifteen  miles,  when  the  red  shales 
disappearing  altogether,  it  is  prolonged  in  the  limestone  beds  of  F. 
VI.,  entering  this  formation  opposite  Galloway’s  gap,  in  Blue  Ridge. 
The  limestone  forms  a trough  between  this  axis  and  the  mountain, 
commencing  between  four  and  five  miles  east  of  this  point  and  ex- 
tending to  the  bend  of  the  Juniata,  a narrow  ridge  of  the  overlying 
sondstone  of  F.  VII.  rising  near  Galloway’s  gap,  and  running  along 
the  centre  of  the  basin  to  the  river. 

The  belt  which  ranges  along  the  base  of  Blue  Ridge  being  sepa- 
rated from  the  other  belt  elevated  by  the  Shade  mountain  axis  by 
this  tract  of  limestone,  ranges  towards  the  south-west,  passing  Bell’s 
mill,  and  finally  folds  round  the  end  of  Blue  Ridge,  to  enter  the  syn- 
clinal basin  of  Negro  valley.  The  rocks  of  this  formation,  resting 
at  the  foot  of  the  mountain,  extend  about  one-third  of  the  way  up  its 
aclivity,  and  spread  into  the  valley  a few  hundred  yards  from  its 
base,  dipping  to  the  north-west,  at  an  angle  of  about  fifty  degrees. 
Where  it  saddles  the  axis  of  Blue  Ridge,  it  lengthens  itself  to  the 
south-west  so  as  to  form  a considerable  portion  of  Germany  valley, 
the  hard  sandstone  stratum  forming  a curious  semicircular  ridge 
sweeping  round  the  end  of  the  mountain.  In  Negro  valley,  this 
formation  lies  in  a trough,  or,  in  other  words,  its  strata  dip  from  both 
sides  towards  a central  lino  or  synclinal  axis,  being  elevated  on  the 
north-west  by  the  anticlinal  axis  of  Blue  Ridge,  and  on  the  soutii-east 
by  that  which  has  uplifted  the  Black  Log  mountain.  Nearly  oppo- 
site the  end  of  Blue  Ridge,  the  upper  strata  of  F.  V.  are  overlaid  in 
the  middle  of  the  basin  by  the  next  succeeding  formation,  the  lime- 
stone. The  north-west  dipping  beds  of  F.  V.,  resting  at  the  base  of 
Black  Log  ?vIountain,  form  a belt  which  ranges  with  great  regularity 
along  its  flank  for  eighteen  miles,  to  Fort  Littleton.  The  mountain 
then  terminating,  the  zone  of  red  shale  is  joined  by  another  which 
follows  the  south-east  flank  of  Shade  mountain,  and  the  two  fold 
together  at  Littleton  over  the  anticlinal  axis  prolonged  from  Black 
Log  valley,  forming  a tract  of  good  soil,  occupied  by  several  farms. 

F0K.MAT10N  V. — North-west  of  Lewistoum. 

The  formation  at  Brown’s  gap,  where  Kishicoquillas  creek  passes 
through  a deep  notch  in  Jack’s  mountain,  is  aoout  a mile  and  three, 
quarter’s  wide,  forming  the  north-west  side  of  Ferguson’s  valley. 
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and  extending  half  way  up  the  slope  of  the  mountain.  This  belt  of 
F.  V.  is  traversed  by  the  first  anticlinal  axis  of  our  enumeration, 
which  lifts  to  the  surface  the  fossilifcrous  ore  nhout  two  miles  south- 
west of  the  gap.  The  existence  of  the  ore  is  indicated  by  a ridge 
extending  along  the  north-west  side  of  Ferguson’s  valley,  and  which 
consists  of  the  grey  sandstone  stratum  of  F.  V.,  immediately  sup- 
porting the  ore.  The  anticlinal  axis  running  along  the  centre  of  this 
little  ridge  of  sandstone,  the  fossiliferous  ore  is  brought  up  in  a double 
line  of  outcrop,  one  portion  resting  on  each  flank.  The  ridge  extends 
south-west  between  five  and  six  miles,  where  the  gentle  subsidence 
of  the  strata  over  the  axis  causes  the  ore  to  disappear  below  the  sur- 
face; and  two  miles  further  south-west,  the  whole  of  F.  V.  itself, 
along  the  line  of  the  axis,  also  passes  out  of  view,  beincr  overlaid  by 
the  limestone.  For  some  distance  previous  to  the  disappearance  ol 
the  red  shales  along  this  axis,  the  limestone  occupies  a narrow 
trough  between  this  range  of  the  formation  and  the  other  which  rests 
against  the  foot  of  the  mountain.  This  latter  belt  of  F.  V.  its  beds  dipping' 
about  thirty  degrees  towards  tire  south-east,  continues  along  the  slope 
and  base  of  Jack’s  mountain  for  about  nine  miles,  when  it  begins  to 
recede  from  its  flank  so  as  to  rest  only  at  the  mountain’s  base  when 
we  reach  Drake’s  ferry.  This  portion  of  it,  therefore,  forms  the 
north-west  part  of  the  valley  called  Jmng  Hollow,  the  strata  here 
dipping  twenty-two  degrees  to  the  south-east. 

Traced  south-westward  from  the  Juniata,  F.  V.  occupies  the  north- 
west side  of  Dry  valley — a valle}'  lying  between  Jack’s  mountain 
and  Chestnut  ridge.  Here  its  beds  dip  thirty-flve  degrees  to  the 
south-east.  It  preserves  this  position  at  the  base  of  the  mountain, 
which  it  follows  to  its  termination,  about  fifteen  miles,  folding  round 
its  south-western  end,  at  the  Three  Springs,  to  meet  a parallel  belt 
occupy  the  other  base  of  the  mountain  in  Hare’s  valley.  Where  the 
formation  climbs  some  distanc.e  up  the  flank  of  the  mountain,  the 
hard  grey  sandstone  forms  a slight  but  distinct  ledge  along  its  slope; 
^ but  where  it  rests  only  at  the  base,  this  band  constitutes  a sharp- 
crested  ridge,  ranging  througli  the  south-west  end  of  Long  Hollov/, 
and  traversing  the  north-west  side  of  Dry  valley  for  a considerable 
distance. 

Fossiliferous  iron  ore.  of  F.  V. 

With  a single  exception  all  the  furnaces  situated  in  the  belt  of  coun- 
try before  us  from  Lewistown  to  Maryland,  being  nine  in  number  are 
supplied  with  two  varieties  of  iron  ore.  One  of  these  is  the  fossil* 
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fcrious  ore  of  the  formation  above  described.  The  other  belongs  to 
the  lower  layers  of  F.  VIII.  to  be  hereafter  noticed.  Their  distribu- 
tionbeingentirely  dependant  on-minute  features  in  the  geological  struc- 
ture of  the  valley  connected  with  the  axes  of  elevation,  the  work  of 
tracing  then  becomes  a matter  of  systematic  research,  making  a cor- 
rect knowledge  of  the  position  of  the  strata  and  their  axes,  of  indis- 
pensible  importance. 

Confining  ourselves  for  the  present  to  the  fossiliferous  ore  of  F.  V. 

I deem  it  useful  again  to  allude  to  its  close  association  with  the  grey 
fossiliferous  sandstone  which  forming  often  a prominent  feature  on  the 
surface  proves  so  valuable  an  index  to  its  position.  Generally  through- 
out the  belt  of  country  before  us,  the  uppermost  layer  of  this  sandstone 
is  a hard  bed  varying  from  fifteen  to  thirty  feet  in  thickness,  consis- 
ting sometimes  of  a fine  grained  white  or  yellowish  brown  rock  fil- 
led with  numerous  cavities  of  encrini  and  other  fossils. 

The  fossiliferous  ore  besides  cropping  out  in  a narrow  line  follow- 
ing the  flank  of  each  of  the  mountains  bounding  tlie  general  valley,  is- 
lifted  to  the  surface  for  a certain  distance  along  two  of  the  anticlinal 
axes  which  traverse  the  district  between  Lewistown  and  the  Juniata 
at  Drakes  narrows.  Tlie  belt  of  ore  on  the  flank  of  Jack’s  mountain 
has  not  been  opened  north-east  of  Drake’s  Gap.  Here  however,  it 
has  been  smelted  in  Matilda  Furnace,  making  a good  iron.  At  this 
place  the  whole  thickness  of  the  seam  of  ore  is  about  sixteen  inches, 
the  upper  half,  only,  however,  being  pure  enough  for  the  furnace. 
This,  averaging,  about  eight  inches  in  thickness,  is  very  similar  in  as- 
pect and  composition  to  the  ore  of  ecknowledged  excellence  in  other 
parts  of  the  same  deposite,  being  hardly  distinguishable  from  that  of 
Montour’s  Ridge,  or  that  of  Woodcock  valley  at  the  base  of  Tus- 
sey’s  mountain.  It  is  rather  less  rich  in  iron  though  in  other  respects 
quite  as  good.  This  belt  of  eight  inches  is  separated  by  a band  of 
three  or  four  inches  of  tough  greenish  slate  from  a lower  layer  of 
nearly  equal  thickness,  containing  only  about  Iialf  tlie  proportion  of 
iron  in  the  former  and  consisting  largely  of  sand  and  other  extraneous 
matters  Though  possessing  so  me  what  th.o  aspect  of  the  true  fossilif- 
erous ore  above  it,  it  is  too  siliceous  and  too  poor  in  metal  to  make 
it  useful,  even  for  mixing  with  the  richer  ore.  The  two  analysys 
given  in  chapter  VI.  will  show  the  composition  of  each  of  ihese  divis- 
ions of  tlie  ore  bed  at  Matilda  furnace. 

The  same  bed  of  ore  presenting  very  nearly  the  same  features  oc- 
curs in  Dry  valley  south-west  of  the  Juniata-  One  of  the  belts 
thrown  up  by  the  anliclind  axis  of  the  north-west  side  of  Fer- 
6 . 
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guson’s  valley,  has  been  opened  at  several  points  for  the  supply  of 
Hope  furnace.  It  is  the  southern  dipping  band,  the  northward  dip- 
ping ore  being  very  steep  which  as  a general  rule  somewhat  lessens 
the  value  of  the  stratum. 

The  ore  brought  up  to  the  surface  by  the  fifth  anticlinal  axis  of  the 
valley  extends  from  apoint  south-east  of  Strode’s  mill,  to  apoint  south- 
east of  Waynesburg,  accompanying  the  usual  ridge  of  sandstone. 
The  bed  in  this  range  is  not  more  than  four  or  five  inches  thick,  but 
resting  upon  the  upper  layres  of  the  hard  sandstone  and  overlaid  by 
a very  shallow  covering  of  soft  shale  it  is  readily  accessible.  In 
some  places  it  nearly  saddles  the  axis  of  the  ridge  near  the  north-east 
extremity,  of  which  several  excavations  have  been  made  ; the  ore  is 
used  at  Hope  furnace. 

The  band  of  ore  extending  along  the  north-west  flank  of  Blue  Ridge 
has  not  been  opened  between  Lewistown  and  Bell’s  mill.  Near  the 
latter  place  the  Juniata  cutting  the  belt  of  sandstone  at  the  Bluff  cal- 
jed  Blue  Rock,  exposes  the  ore  which  exists  here  in  two  thin  layers 
not  of  sufficient  magnitude  to  be  valuable.  At  Bell’s  furnace  the 
same  layers  as  they  sweep  round  the  termination  of  Blue  Ridge  have 
been  worked  though  their  insufiicient  thickness  has  caused  them  to 
be  abandoned, 

F.  V.  in  Pigeon  Cove. 

Pigeon  Cove,  commening  in  the  southern  part  of  Bedford  county, 
-ind  extending  into  Maryland,  is  a small  valley  of  elevation  consisting 
of  F.  V.  bounded  on  all  sides  b}'  a liin  of  hills  composed  at  tlieir 
base  of  the  limestone  F.  A'l.  Its  length  in  Pennsylvania  from  the 
State  line  to  the  head  of  the  valley  is  between  six  and  seven  miles, 
and  its  width  at  the  Maryland  line  is  about  a mile  and  a half.  The 
axis  of  elevation  which  has  upheaved  the  shales  of  F.  V.  along 
the  middle  of  this  valley  and  caused  the  adjoining  strata  to  dip  away 
in  opposite  directions,  is  apparently  a prolongation  cf  the  great  axis 
of  Black  Log  valley,  which  there  brings  to  the  surl'ace  a much  deep- 
er seated  set  of  rocks.  Had  the  uplifting  action  been  only  a little 
more  powerful,  on  the  denudation  deeper  in  Pigeon  Cove,  there  can  be 
no  doubt  that  a valuable  band  of  the  fossiliferous  ore  would  have  been 
exposed,  inasmuch  as  further  to  the  south  in  Virginia,  where  such  a 
state  of  things  prevails  the  bed  reaches  the  surface  in  two  parallel 
lines  of  outcrop.  As  it  is,  only  the  superior  portion  of  the  formation 
lying  above  the  ore  is  exposed. 
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F.  V.  at  the  base  of  Scrub  Ridge. 

'Phe  red  and  variegated  shales  or  F.  V.  probably  exist  in  a perpen- 
dicular attitude  at  the  base  of  Scrub  Ridge,  extending  from  the  Burnt 
Cabins  for  six  or  seven  miles  towards  the  south-west,  where  they  are 
lost  below  the  surface  in  consequence  of  an  enormous  dislocation  of 
the  strata  which  extends  along  the  north-west  side  of  the  McConnels- 
buig  Cove.  They  emerge  again  south-west  of  Hunter’s  mill,  and 
thence  extend  along  the  flank  of  Dickey’s  mountain,  to  its  termina- 
tion, folding  round  to  meet  another  belt  of  the  same  formation, 
which  occupies  the  north-west  side  of  the  Little  Cove. 

F.  V.  in  Little  Cove. 

A wide  border  of  F.  V.  encircles  the  valley  called  Little  Cove. 
Commencing  high  up  on  the  slopes  of  the  Cove  tnountain,  just  where 
the  Chambersburg  turnpike  ascends  it,  north  of  Louden,  the  forma- 
tion ranges  along  the  trough  or  synclinal  axis  of  the  valley  in  a 
S.  S.  W.  direction  between  nine  and  ten  miles,  w'here  the  deepening 
of  the  basin  permits  the  red  shales  to  be  overlaid  along  the  south- 
eastern side,  by  a belt  of  limestone,  F.  VI.  which  divides  it  into  two 
zones.  That  on  the  north-west  is  broad,  its  strata  having  a rather 
gentle  inclination  to  the  south-east,  about  tliirty  degrees,  the  formation 
spreading  over  a considerable  portion  of  the  north-west  side  of  the 
cove.  Towards  the  south-west  this  gradually  contracts  and  finally 
unites  as  before  mentioned  with  the  belt  which  sweeps  round  the  end 
of  Dickey’s  mountain  near  the  State  line.  The  other  or  south-east- 
ern zone  is  narrow  and  extends  high  up  on  the  flank  of  the  Little 
Cove  mountain,  its  strata  being  nearly  perpendicular. 

Formation  V.  as  it  appears  in  Little  Cove,  includes  two  important 
heds  of  sandstone,  each  nearly  one  hundred  feet  thick,  separated  by 
about  the  same  thickness  of  olive  and  yellowish  beds  of  shale.  The 
lower  of  these  is  a red  sandstone,  the  upper,  a white  sandstone* 
and  the  position  of  the  fossiJiferous  iron  ore,  is  in  the  shales  which 
lie  between  them.  These  belts  of  sandstone  constitute  the  ridge 
along  which  the  turnpike  ascends  from  a mile  north  of  Louden  to  the 
tdll  gate  on  Cove  mountain.  Along  the  north  side  of  Little  Cove 
they  likewise  range  in  a high  ridge,  upon  the  east  of  w'hich  the  fos- 
mliferous  ore  was  traced  for  eight  or  nine  miles  south-west,  from  the 
Mercersburg  turnpike.  On  the  south-east  side  of  the  Cove,  these 
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sandstones  do  not  give  rise  to  a separate  ridge  but  rest  high  up  in  the 
slope  of  the  bounding  mountain. 

The  fossiliferous  ore  thus.discovered  cropping  out  along, the  north- 
west side  of  the  synclinal  axis  of  Little  Cove,  was  traced  by  the 
fragments  scattered  on  the  surface  for  nearly  fifteen  miles. 

Formation.  VI. — Fossiliferous  Limestone. 

F.  VI.  from  Lewistown  to  Fort  Littleton.  Between  the  first 
and  second  anticlinal  axes  north-west  of  Lewistown,  occurs  a syncli- 
nal axis  in  ihc  fossiliferous  limestone  F.  VI.  which  forms  a high  ridge 
on  the  Bellfonte  turnpike.  The  second  or  northern  anticlinal  axis, 
lies  also  in  the  limestone.  But  about  a mile  towards  the  south-west 
the  sandstone  F.  VII.  begins  to  occupy  the  line  of  the  synclinal  axis 
separating  the  limestone  into  two  bells.  ']’'hat  on  the  north-west, 
bordering,  the  south  side,  of  Ferguson’s  valle}^,  and  continuing  for  nine 
or  ten  miles,  ranges  at  the  base  of  the  sandstone  ridges,  until  nearly 
o.pposite  Waynesburg,  where  it  folds  into  the  limestone  of  the  basin 
north  of  it,  saddling  the  northern  anticlinal  axis  coming  out  of  Fer- 
guson’s valley.  This  belt  is  thence  prolonged  to  the  south-vv'est  about 
two  miles  further  where  a ridge  of  sandstoire  begins  to  overlie  the 
northern  side  of  it,  subdividing  it  for  about  four  miles,  into  two  nar- 
iiow  tracts  and  tlien  ceasing  in  order  to  allow  these  to  reunite  at  the 
north  east  end  of  Long  Hollow. 

The  second  anticlinal  axis  counting  southward  from  the  mountain, 
elevates  to  the  surface  a narrow  belt  of  the  limestone  varying  from 
two  to  six  hundred  5mrds  in  width,  and  extpnding  from  a point  north 
of  Lewistown  to  .xitkinsou’s  mill,  a distance  of  eighteen  miles.  For 
a portion  of  this  distance  it  forms  the  crest  of  a ridge  flanked  on  each 
side  by  the  sandstone  beds  F.  VII.  About  a quarter  of  a mile 
north-west  of  Waynesburg  furnace,  this  ridge  has  been  cut  down- 
by  denundation  into  a little  valley  about  two  miles  in  length.  At 
Atkinson’s  mill,  in  the  east  end  of  Long  Hollow  the  narrow  ridge  of 
sandstone  lying  between  this  limestone  and  another  belt  of  the 
same  rock  on  the  north  ceasing,  the  two  merge  together  into  ai 
broad  tract,  nearly  a mile  in,  width,  having  two  anticlinal  axes 
near  its  eastern  end  which  die  out  two  or  three  miles  to  the  south-- 
west  in  Long  Hollow.  The  limestone  extends  along  the  south- 
east side  of  this  valley  dipping  only  in  one  direction,  or  towards  the 
south-east.  Where  the  belt  reaches  the  Juniata,  it  is  half  a mile  wide^- 
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Traced  still  further  towards  the  south-west,  it  forms  the  south-east 
side  of  Dry  Valley,  and  reposes  at  the  base  of  Chestnut  Ridge  under 
the  sandstone  F.  VII.  Preserving  a gentle  dip  it  advances  about 
fifteen  miles  beyond  the  Juniata,  to  tlie  Three  Springs  where  it  folds 
over  the  red  shales  which  saddle  (lie  axis  of  Jack’s  mountain  and 
meets  the  belt  that  in  a similar  manner  traverses  Hare’s  valley. 

The  third  anticlinal  axis  counting  from  the  mountain,  which  does 
not  appear  on  the  Bellelonte  turnpike  brings  into  view  a narrow  belt 
of  the  limestone,  commencing  about  two  miles  nortlreast  of  Hope 
furnace.  In  its  course  towards  the  south-west  it  passes  under  this 
furnace  and  also  under  the  Waynesburg  furnace,  ending  a mile  and  a 
half  south-west  of  the  latter.  It  is  overlaid  on  each  side  and  at  botli 
ends  by  the  sandstone  F.  VII.,  constituting  the  crest  of  a ridge 
a few  hundred  yards  in  breadth  while  the  sandstone  forms  the 
Hanks. 

The  fourth  anticlinal  axis  developes  the  limestone  a little  noilh  of 
ihe  toll  gate  near  Lewistown.  This  rock  then  constitutes  the  crest 
of  a ridge  flanked  on  both  sides  by  the  sandstone.  Its  width  is  be- 
tween three  and  four  hundred  yards.  About  five  miles  south-west  of 
Lew'istown,  it  merges  into  the  next  adjacent  belt  of  limestone  which 
passes  immediately  by  Lewistown.  The  synclinal  axis  or  trough  be- 
tween the  two  ranges  is  occupicdby  the  sandstone  capped  by  the  slates 
of  F.  VIII.  which  there  cease.  The  limestone  beyond  this  point  coii- 
-sisting  of  but  one  narrow  be'.l,  ranges  north  of  Strode’s  mill  and 
south  of  the  sandstone  ridges  jmjs^ingthe  town  of  Waynesburg,  a mile 
beyond  which  it  again  w’idens'  and  finally  divides  into  two  projecting 
points  or  tongues  b)^  the  commencement  of  a broad  ridge  of  sand- 
stone lying  in  the  synclinal  trough  between  the  fourtli  and  fifth  anti- 
clinal axis.  The  north-western  range  runs  for  a mile  and  a half  and 
then  disappears  beneath  the  overlying  sandstone  about  four  miles 
south-west  of  Waynesburg.  The  south-eastern  portion  ranges  about 
four  miles  further,  following  the  fifth  anticlinal  axis  along  which  it 
joins  another  belt  of  the  same  limestone  w'hich  commences  south  of 
of  the  Juniata  about  two  and  a half  miles  east  of  Waynesburg.  The 
broad  belt  formed  by  the  union  of  these  two,  is  a second  time  subdivi- 
ded by  a ridge  of  sandstone,  at  a point  near  the  canal  about  five  miles 
below  Newton  Hamilton,  the  northern  prong  running  to  a point  be- 
tween sandstone  ridges  about  a mile  and  a half  to  the  west,  while  the 
southern  division  extends  in  a regular  belt  to  the  great  bend  of  the 
Juniata.  This  latter  range  W'hen  opposite  to  Galloway’s  Gap,  is 
joined  by  another,  occupying  a narrow  trough  at  the  foot  of  the  moun- 
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trin  which  commences  about  three  miles  south  of  Waynesburg,  and 
half  a mile  south-east  of  the  river,  This  last  and  most  southeastern 
belt  containing  a synclinal  axis  embraces  along  its  centre  a narrow 
ridge  of  the  overlying  sandstone  commencing  opposite  Galloway’s 
Gap  and  running  to  the  bend  of  the  Juniata,  dividing  the  limestone 
into  two  vallies.  That  next  the  mountain  called  Sugar  Valley,  is 
the  narrowest.  The  limestone  ranging  along  the  north-west  side  of  this 
ridge  and  between  it  and  another  sandstone  belt  following  the  Juni- 
ata, gradually  contracts  in  width  towards  the  bend  of  the  river,  which 
it  crosses  one  mile  south  of  Newton  Hamilton,  passing  the  mouth  of 
Vughwick  creek  and  becoming  the  crest  of  Owen’s  ridge.  It  ceases 
altogether  about  a mile  north-east  of  Shirleysburg,  where  it  is  over- 
laid by  the  sandstone  F.  VII. 

Prater’s  ridge,  consisting  of  the  limestone  and  overlying  sandstone, 
owes  its  elevation  to  an  anticlinal  axis,  developed  in  tlie  latter.  It 
commences  south-east  of  Newton  Hamilton,  and  extends  for  about 
three  miles,  running  close  to  the  north-west  base  of  Owen’s  ridge, 
foi-ming  a narrow  trough  or  sinclinal  valley  of  F.  YHI.  between 
them. 

The  subdivision  of  the  limestone  which  traverses  Sugar  valley, 
crosses  the  bend  of  the  Juniata  north-west  of  Bell’s  mill,  beyond 
which  it  borders  the  north-west  side  of  Germany  valley,  at  the  south- 
east base  of  Owen’s  ridge.  At  the  western  extremity  of  Germany 
valle)’,  three  miles  from  the  end  of  Blue  Ridge,  the  zone  of  limestone 
closes  over  the  anticlinal  axis  prolonged  from  the  mountain,  and  sweeps 
round  towards  the  east  and  forms  a basin  at  the  mouth  of  Negro 
valley.  Thus  augmented  in  breadth,  in  curving  round  the  head  of 
Germany  valley,  it  becomes  soon  subdivided,  by  receiving  in  the 
middle  of  the  basin,  south  of  the  end  of  that  valley,  a sandstone  ridge 
of  F.  VII.,  separating  it  into  two  distinct  belts  towards  the  south- 
west. The  most  northern  of  these  ranges  three  miles  from  the  com- 
mencement of  the  ridge,  and  finally  disappears,  one  mile  north-east 
of  Orbisonia,  in  the  anticlinal  axis,  where  it  is  saddled  by  the  sand- 
stone. The  other,  or  south-east  division,  ranges  towards  the  south- 
west, with  great  regularity,  for  fourteen  miles,  following  the  base  of 
Black  Log  mountain.  It  passes  north  of  Winchester  furnace  and 
south-east  of  Madden’s  mill ; and  about  a mile  south-west  of  Little- 
ton, it  meets  the  belt  which  pursues  the  south-east  base  of  Shade 
mountain. 
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F.  VI.  at  the  Foot  of  Scrub  Ridge. 

At  the  Burnt  Cabins,  near  the  line  of  Bedford  county,  the  lime- 
stone is  seen  in  a perpendicidar  position,  extending  along  the  north- 
west side  of  the  prolongation  of  the  anticlinal  axis  of  the  cove.  It 
probably  continues  south-west  for  six  or  seven  miles  in  that  attitude, 
until  lost  in  the  great  dislocation,  before  referred  to,  at  the  base  of 
Scrub  Ridge.  It  emerges  again  on  the  north-west  Hank  of  Lowrey’s 
knob,  and  passes  thence  a short  distance  south-east  of  Hanover  fur- 
nace, and  along  the  base  of  Dickey’s  mountain,  where  it  passes  into 
Maryland,  and  finally  folds  round  the  end  of  that  ridge,  saddling  its 
anticlinal  axis,  and  uniting  with  the  north-western  belt  of  the  forma- 
tion in  Little  Cove. 


F.  VI.  in  Little  Cove. 

The  limestone  begins  to  show  itself  along  the  south-east  side  of 
the  Little  cove,  south-west  of  the  Mercersburg  turnpike,  and  extends 
down  the  cove  for  several  miles,  when  the  overlying  sandstone  com- 
mencing, it  divides,  one  belt  crossing  the  cove  westwardly  to  follow 
its  north-western  side,  the  other  belt  preserving  a steeper  dip,  run- 
ning along  the  south-east  side  of  the  base  of  the  Little  Cove  moun- 
tain. The  first  range  passes  three-fourths  of  a mile  north-west  of 
Warren  furnace,  and  crosses  the  State  line  at  the  base  of  a ridge 
capped  by  the  sandstone. 

Pigeon  Cove  is  belted  on  both  sides  by  this  limestone,  having  its 
usual  fossiliferous  character.  It  forms  the  base  of  the  enclosing  hills, 
called  the  Conolloway  ridges. 

Iron  Ore. 

This  limeatone  formation  has  been  carefully  examined  throughout 
the  several  belts  here  described,  with  a view,  if  possible,  to  discover 
workable  deposites  of  iron  ore.  In  many  places,  indeed,  it  exhibits 
in  the  soil  scattered  lumps  of  a compact  chestnut  brown  ore,  of  ex- 
cellent quality;  but  the  shallowness  of  the  earth  resting  over  this 
rock,  and  other  causes,  seem  to  have  prevented  the  accumulation  of 
large  deposites,  such  as  we  find  in  the  great  belts  of  limestone  belong- 
ing to  F.  II.  Somewhat  extensive  accumulations  of  ore  do  occur  in 
the  ridges  at  the  base  of  which  this  limestone  usually  lies ; but  these  ar® 
subordinate  rather  to  the  sandstone  F.  VII. , which  caps  those  ridges,. 
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^han  to  the  underlying  limestone.  They  will  be  mentioned,  there- 
fore, in  the  next  section. 


Formation  VII. — Fossiliferons  Sandstone. 

Formation  VII.  from  Lewisiown  to  Maryland.  In  the  belt  of 
country  at  present  before  us,  this  sandstone  is  of  no  great  thickness, 
varying  from  fifty  to  one  hundred  feet.  Its  lower  beds  consist  of  an 
argillaceous  bull"  coloured  sandstone,  in  which  the  siliceous  particles, 
though  abundant,  are  often  of  extreme  minuteness.  Its  colour  is 
yellowisli  or  buff,  and  it  breaks  into  rectangiilax  fragments.  . Its 
upper  portion,  on  the  contrary  is  a coarse  grained  sandstone,  usually 
white  or  brownish.  Wherever  this  formation  appears,  it  almost 
invariably  constitutes  a sandy  and  rugged  ridge.  The  most  north- 
western ridge  of  this  formation,  lying  near  the  foot  of  Jack’s  moun- 
tain, commences  two  miles  north-west  of  Waynesburg,  and  termi- 
nates one  mile  north  of  Atkinson’s  mill.  The  next  begins  about  a 
mile  south-west  of  the  Bellefonte  turnpike,  and  ranges  for  seventeen 
miles,  including,  probably,  in  its  trough,  a narrow  belt  of  F.  VIU. 
for  most  of  this  distance.  It  bounds  Ferguson’s  valley  on  the  south- 
east, passes  north-west  of  Hope  furnace,  thence  by  Huling’s  saw- 
mill, and  ends  north  of  Atkinson’s  mill,  near  one  of  Mr.  Patton’s 
ore  banks.  The  third  belt  commences  about  a mile  north-west  of 
Lewistown,  and  separates  into  two  ridges,  about  two  miles,  north-east 
of  Hope  furnace.  That  on  the  north-west,  embracing  a narrow  strip 
of  the  slates  of  F.  YJIL.,  passes  north-west  of  the  furnace  and  a few 
hundred  yards  north-west  of  Waynesburg  furnace — two  miles  beyond 
which  it  widens  out,  admitting  a wider  belt  of  the  slate  upon  it, 
which  soon  divides  it  into  two  ridges,  the  south-eastern  ending  near  the 
head  of  Green  Briar  valley,  and  the  other  continuing  to  the  south- 
west, bordering  that  valley  and  Long  Hollow  to  the  Juniata.  Arri- 
ving .at  the  riveiv  this  belt  crosses  and  becomes  Chestnut  Ridge, 
.bounding  Dry  valley  on. the  south-east.  It  continues  thus  for  fifteen 
. miles  to  the  Three  Springs,  where  it  forms  a semicircular  ridge, 
sweeping  round  beyond  the  end  of  Jack’s  mountain  to  meet  another 
belt,  forming  Rocky  ridge,  in  Hare’s  valley. 

The  south-eastern  division  of  this  ridge,  with  which  we  started  at 
the  turnpike  north  of  Lewistown,  passes  two  hundred  yards  south- 
east of  Hope  furnace  and  several  hundred  north  of  the  town  of 
Waynesburg,  to  the  south-west  of  which  it  divides,  sending  one 
portion  to  unite  with  the  ridge  which  ends  at  the  head  of  Green  Briar 
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valley,  and  the  other  further  to  the  south-west,  to  form  the  general 
south-eastern  boundary  of  Green  Briar  valley,  and  to  form  a part  of 
the  broad  table  land  of  sandstone  which  occupies  most  of  the  space 
between  this  valley  and  the  Juniata,  and  which  ends  near  Newton 
Hamilton. 

Another  sandstone  ridge,  the  rr.mst  south-eastern  of  the  series,  seen 
immediately  north-west  of  Lewistown,  extends  for  several  miles  along 
the  Huntingdon  turnpike  until  it  terminats  about  half  a mile  north 
of  Strodes’  mill.  This  belt  of  sandstone,  like  most  others,  supports 
a narrow  strip  of  F.  VIII.  along  its  summit,  protected  from  denada- 
tioiiby  occupying  the  middle  of  a trough  in  the  strata. 

The  broad  table  land  of  sandstone  already  mentioned,  sends  a nar- 
row ridge  or  tongue,  ending  a little  west  of  Newton  Hamilton.  It 
also,  in  consequence  of  a short  anticlinal  axis,  protrudes  another 
similar  promontary  across  the  Juniata,  at  the  dam  below  that  town; 
while  the  ridge  forming  its  south-eastern  margin,  crossing  the  river 
a third  of  a mile  below  the  dam,  recrosses  it  twice  more  at  the  bend, 
and  passes  it  just  at  the  mouth  of  Aughwick  creek,  and  thence  runs 
to  Shirleysburgj  flanking  Owen’s  ridge  on  the  north-west. 

The  short  anticlinal  axis  of  Prater’s  ridge  brings  up  the  sandstone 
south  of  Newton  Hamilton.  This  belt  of  the  formation  crosses  the 
bend  of  the  Juniata,  and  forms,  with  the  belt  just  described,  a narrow 
trough,  extending  between  two  and  three  miles  south-west,  and  em- 
bracing a little  belt  of  the  slates  of  F.  VIII.,  forming  a valley  for 
Aughwick  creek. 

The  south-eastermost  belt  of  sandstone  is  the  ridge  bounding 
Sugar  Valley.  Commencing  opposite  Galloway’s  Gap,  it  soon 
includes,  like  the  rest,  a narrow  zone  of  the  dark  slates  of  F.  VIII. 
lying  along  the  trough  in  its  summit.  This  zone  of  F.  VIII., 
becoming  thicker  towards  the  south-west,  embraces,  about  three 
miles  from  its  origin,  a highly  important  band  of  iron  ore,  opened 
at  Mevey’s  ore  bank.  The  ridge,  and  its  contained  belt  of  slate, 
crossing  the  Juniata  north  of  Bell’s  mill,  presents  us  with  another 
exposure  of  the  ore  at  Bell’s  ore  bank.  The  band  of  ore  follows  the 
slate  for  some  distance  towards  the  south-west,  lying  now  nearly  on 
the  crest  of  Owen’s  ridge.  The  belt  of  slate  widening  and  deepening 
towards  Shirleysburg,  the  sandstone  ridge  separates — one  part  folding 
over  the  axis  of  Owen’s  ridge  to  meet  the  corresponding  sandstone 
beds  of  its  north-western  flank,  terminates  near  Shirleysburg;  the 
other  running  on  to  the  south-west,  ends  near  Orbisonia,  by  sad- 
dling, in  like  manner,  the  axis  prolonged  from  Germany  valley,  and 
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uniting  with  another  belt  of  sandstone,  forming  part  of  Sandy  ridge, 
on  the  south-east.  This  last  named  ridge  crosses  Black  Log  creek 
above  Winchester  furnace,  and  continues  thence  parallel  to  Black 
Log  mountain,  with  a uniform  north-west  dip,  for  several  miles. 
Near  the  south-west  end  of  Black  Log  mountain,  it  gradually  leave  s 
its  base — Aughwick  creek  flowing  in  the  limestone  valley  betwee  n 
them.  The  sandstone  ridge  north-west  of  Littleton  is  a continuation 
of  this  belt  of  F.  VII.,  which  meets  a corresponding  belt  that  ranges 
along  the  south-east  side  of  Shade  mountain,  at  a point  about  a mile 
and  a half  south-west  of  Littleton,  where  the  two  fold  together,  sad- 
dling the  anticlinal  axis  of  Black  Log  valley. 

The  sandstone  F.  VII.  as  developed  at  the  base  of  Scrub  Ridge. 
consists  only  of  a few  layers  of  fine  conglomerate  and  some  massive 
beds  of  calcareous  sandstone,  containing  the  common  fossils  of  the 
formation.  It  is  in  all  probability  not  more  than  twenty  feet  thick. 
It  loses  itself  a few  miles  north  of  McConnelsburg,  near  the  com- 
mencement of  the  great  dislocation  at  the  foot  of  Scrub  Ridge,  and 
does  not  emerge  again  towards  the  south-west  for  several  miles. 
When  it  does  appear  it  follows  closely  the  range  of  the  underlying 
limestone  before  described. 

In  Little  Cove,  the  formation  consists  of  beds  of  fine  conglomerate 
and  of  coarse  sandstone  much  impregnated  with  iron.  Between  five 
and  six  miles  south-west  of  the  Mercersburg  turnpike,  and  three 
miles  south-east  of  Warren  Iron  works,  the  sandstone  commences  in 
the  synclinal  axis  of  the  Little  Cove.  It  soon  separates  into  two 
belts,  that  on  the  north-west,  forming  a considerable  ridge  running 
near  the  side  of  the  Cove,  and  about  three  fourths  ^of  a mile  north- 
west of  the  Warren  works.  The  other  division  ranges  along  the  south- 
east side  of  the  Cove,  forming  also  a distinct  ridge,  which  passes 
about  the  same  distance  south-east  of  these  works. 

The  ridges  bounding  Pigeon  Cove,  are  capped  by  this  formation 
developed  in  considerable  thickness.  The  rock  consists  of  a fine 
grained  conglomerate  and  a coarse  brownish-yellow  sandstone,  hav- 
ing the  usual  appearance  and  the  characteristic  fossils  of  F.  VIL. 

Iron  Ores  of  F.  VII. 

Near  Chester  Furnace  in  Huntingdon  county,  there  is  a valuable 
deposite  of  cellular  brown  iron  ore  in  the  belt  of  F.  VIL,  which 
composes  Chestnut  Ridge.  The  sandstone  here  consists  of  two 
members,  the  upper  a soft  coarse  grained  sandstone,  the  lower  a buff 
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coloured  fine  grained  and  very  argillaceous  sandstone,  remar'kable  (or 
its  square  cleavage.  Precisely  at  the  junction  of  these  two  strata, 
occurs  the  ore  in  a bed  usually  about  two  feet  thick.  It  is  generally 
more  or  less  sandy  and  what  is  even  more  detrimental,  contains  fre- 
quently a large  amount  of  oxide  of  manganese.  It  seems  to  be  de- 
rived from  the  filtration  through  the  upper  porous  and  ferruginous 
sandstone  carrying  down  the  oxide  of  iron  to  the  top  of  the  less  pene- 
trable argillaceous  bed  beneath.  This  ore  has  been  dug  at  several 
places,  but  the  efforts  hitherto  made  to  smelt  it  have  proved  unavail- 
ing in  consequence  of  its  extreme  impurity. 


Formation  VIII.  Dark  Olive  Slates. 

In  the  belt  of  country  before  us,  the  lower  layers  of  F.  VIII.  con- 
sist for  the  first  thirty  feet  or  thereabouts  of  a very  dark  slate.  Above 
these  occur  the  calcareous  beds  called  by  us  the  cement  layers,  from 
containing  occasionally  a good  hydraulic  cement.  These  are  gener- 
ally but  a few  yards  thick.  Over  them,  varying  a little  as  to  their 
precise  position,  are  bands  of  an  impure  carbonate  of  iron,  which 
when  unaffected  by  the  action  of  the  atmosphere  is  of  a bluish-grey 
or  lead  color.  These  support  a thick  mass  of  black  slate  upon  which 
repose  in  turn  the  grey  sandstone  and  olive  slate,  distinctive  of  the 
middle  divisions  of  the  formation.  Higher  in  the  series  are  bufl', 
olive,  and  sometimes  pinkish  slates,  generally  very  soft  and  friable. 

In  the  greater  number  of  the  synclinal  ridges  of  the  sandstone,  a 
narrow  trough  running  centrally  along  the  summit,  contains  only 
the  black  slate  at  the  very  base  of  F.  VIII. 

In  the  ridges  of  a different  structure  this  black  slate  occupies  a 
narrow  valley’with  the  coarse  sandstone  of  F.  VII.  on  one  side,  and 
hills  of  the  grey  sandstone,  and  olive  slate  on  the  other.  The  hills 
of  the  upper  part  of  the  formation  are  more  rounded.  These  fea- 
tures in  the  topograhy  are  thus  specified  as  affording  an  important 
clue  to  the  range  of  the  iron  ore  above  described,  which  seems  to  be 
a continuous  bed,  following  the  calcareous  layers  of  the  lower  part  of 
the  formation,  sometimes  fora  mile.  From  the  general  steepness  of 
the  dip  in  the  several  belts  of  the  sandstone  F.  VII.  and  from  its  tri- 
vial thickness,  these  valuable  lower  layers  of  the  overlying  stratum 
F.  VIII  have  been  effectually  protected  from  denudation  along  the 
troughs  or  synclinal  axes,  affording  a beautiful  provision  for  the  pro- 
tection and  distribution  of  the  iron  ore. 
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In  tracing  the  narrow  ridges  of  the  sandstone,  I took  occasion  to 
mention  these  included  belts  of  the  lower  layers  of  the  overlying 
slate ; it  is  needless  therefore  to  describe  again  their  range.  I shall 
therefore,  mention  only  those  belts  in  which  the  important  ore  occom- 
panying  them  is  worked. 

The  ore  bank  one  mile  north  of  Atkinson’s  mill,  wrought  by  Mr. 
Patton,  for  the  supply  of  Flope  furnace,  is  situated  in  this  formation. 
The  belt  here  is  that  of  the  second  sandstone  ridge,  south  of  .lack’s 
mountain,  lying  between  the  (irst  and  seeond  mentioned  axes. 

The  ore  dug  a little  west  of  Waynesburg  furnace,  occurs  in  the 
belt  between  the  second  and  third  anticlinal  axes. 

The  ore  diggings  of  Chester  furnace,  belong  to  the  lower  layers  of 
F.  VIIL,  cropping  out  on  the  nordi-west  side  of  the  wide  basin  of 
great  Aughwick  valley,  a continuation  of  that  of  Green  Briar  valley. 

Mevey’s  and  Bell’s  ore  banks  already  mentioned,  occur  in  the  syn- 
clinal axis  between  the  sixth  anticlinal  axis  and  Blue  Ridge,  in  the 
corresponding  belt  of  F.  VIII.  on  the  summit  of  the  sandstone  ridge. 

Morrison’s  ore  bank  is  on  the  outcrop  of  the  same  lower  layers  of 
the  slate  on  the  south-east  side  of  the  synclinal  axis,  between  Pra" 
tef’s  Ridge  and  Chesnut  Ridge. 

The  ore  banks  of  P.  VIIL,  near  Orbisonia,  are  in  the  same  syncli- 
nal axis,  which  is  continued  from  the  middle  of  Negro  valley. 

The  precise  geological  situation  of  this  valuable  and  most  exten- 
sive band  of  ore  is  here  given,  in  the  hope  that  individuals  interested 
in  the  subject,  may  by  attending  carefully  to  our  descriptions  ol  the 
formations  in  their  several  complicated  belts,  and  by  taking  as  a guide 
the  various  anticlinal  axes  or  lines  of  elevation,  and  synclinal  axes,  or 
lines  of  depression,  trace  for  themselves  the  .course  which  it  takes 
along  the  hills.  The  discovery  in  the  prosecution  of  our  researches 
of  the  continuous  nature  of  tliis  ore  in  the  lower  layers  of  F.  VIIL, 
and  of  the  no  less  valuable  bed  of  fossiliferous  ore  peculiar  to  F.  V. 
furnishes  just  cause  of  satisfaction  to  those  engaged  in  the  geological 
survey. 

Green  Briar  Valley. 

Formation  ATI!.,  with  gently  dipping  strata,  commences  at  the 
north-east  end  of  this  basin,  two  miles  from  Waynesburg,  where  two 
narrow  belts  which  previously  occupy  the  summit  of  the  third  and 
/‘owr/Zi  sandstone  ridges,  counting  from  Jack’s  mountain,  coalesce  by 
the  dying  out  of  the  anticlinal  axis  of  the  limestone  valley  of  Waynes- 
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burg  furnace.  This  valley  is  widest  opposite  Glasgow’s  mill,  on 
Beaver  run,  being  there  about  a mile  and  a half  from  south-east  to 
north-west. 

South-west  of  Newton  Hamilton,  where  the  fifth  anticlinal  axis 
with  its  ridge  of  sandstone  ends,  it  merges  into  another  broad  belt  of 
F.  VriL,  lying  north  of  Prater’s  Ridge,  the  united  tracts  of  the  olive 
slate  being  here  two  miles  in  breadth.  Prater’s  Ridge  uplifted  by  an 
anticlinal  axis  separates  this  broad  belt  for  a space  into  two,  forming 
a narrow  one  between  it  and  Owen’s  Ridge,  and  leaving  the  principal 
portion  of  the  formation  on  its  north-west,  spreading  across  the  whole 
of  the  great  Aughwick  valley  to  the  base  of  Chesnut  Ridge.  The 
belt  then  continues  to  the  south-west,  bounded  by  Chesnut  Ridge  and 
Owen’s  Ridge,  the  latter  ending  at  Shirleysburg.  Here  the'^main 
basin  of  F.  VIII.,  is  about  two  miles  wide.  Beyond  the  end  of 
Owen’s  ridge,  its  boundary  on  the  south-east,  is  the  ridge  of  sandstone 
which  terminates  at  Orbisonia.  At  Shirleysburg,  the  main  belt  is 
joined  by  a narrow  one,  the  same  which  contains  Mevey’s  and  Bell’s 
ore  banks,  coming  from  the  Juniata  and  opening  here  into  the  gene- 
ral basin.  In  like  manner  another  narrow  tongue  of  F.  VIII.,  com- 
mencing on  the  summit  of  Sandy  Ridge,  a short  distance  from,  its 
north-east  extremity  near  Germany  valley,  expands  by  a division  of 
tliis  ridge  and  merges  itself  into  the  general  body  of  the  formation  at 
Orbisonia,  beyond  which  to  the  south-west,  the  main  basin  of  F.  VIII. 
containing  but  one  central  synclinal  axis,  is  bounded  on  the  south-east, 
by  the  sandstone  ridge  which  follows  the  foot  of  Black  Log  mountain! 
and  on  the  north-west,  by  that  which  ranges  near  the  base  of  Jack’& 
mountain.  In  this  part  of  its  course  it  is  two  and  a half  miles  wide, 
its  surface  diversified  with  rounded  swelling  hills  of  the  slate. 

About  diree  miles  west  of  Orbisonia,  and  a little  beyond  the  junc- 
tion ol  [ hree  Spring  creek  and  Aughwick  creek,  an  extensive  belt  of 
the  thick  overlying  stratum  F.  IX.,  commences  in  a ridge  occupyinm 
the  synclinal  axis  in  the  centre  of  the  basin.  This  tract  of  red  argiL 
laceous  sandstone  divides  the  olive  slate  formation  into  two  ranges, 
that  on  the  north-west  running  on  and  meeting  the  slate  belt  whicli 
traverses  Hare’s  valley,  these  saddling  at  their  junction  the  anticlinal 
axis  prolonged  from  Jack’s  mountain.  Where  this  occurs,  the  belt  is 
three  miles  in  width,  being  bounded  on  the  north-west  by  Clean 
Ridge.  Rapidly  contracting,  it  forms  a triangular  area  terminating 
in  a point  eight  miles  south-west  of  Jack’s  m.ountain,  when  it  is  over- 
laid by  tire  red  rocks  of  F.  IX, 
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The  other  zone  of  olive  slate  lying  between  the  sandstone  ridge 
at  the  base  of  Black  Log  mountain  and  the  margin  of  the  red  sand- 
stone on  the  north-west,  runs  towards  the  south-west,  between  tea 
and  eleven  miles,  meeting  a belt  of  tlie  some  formation  sweeping 
round  from  the  south-east  side  of  Black  Log  valley,  at  the  base  of 
Shade  mountain,  at  a point  two  miles  south-west  from  Fort  Littleton. 
Opposite  Littleton,  the  belt  forms  a basin  of  simple  synclinal  struc- 
ture, lying  between  the  anticlinal  axes  of  Black  Log  valley,  and  the 
M’ConneIsbur<r  Cove.  On  the  north-west  side  the  strata  have  a gen- 
tie  dip  to  the  south-east,  but  adjacent  to  Scrub  Ridge,  they  are  per- 
pendicular, being  affected  by  the  dislocation. 

About  three  miles  south-west  of  Littleton,  another  tract  of  F.  IX., 
commences,  dividing  this  part  of  the  olive  slates  into  two  ranges,  one 
stretching  along  the  base  of  Scrub  Ridg,  and  the  other  uniting  with 
the  belt  north-west  of  Littleton,  by  saddling  the  axis  of  Black  Log 
mountain  three  miles  from  its  termination.  The  wide  belt  thus  com- 
posed sweeps  westward  to  occupy  the  center  of  the  valley  between 
Sideling  Hill  and  Big  Scrub  Ridge,  continuing  as  one  belt  two  and  a 
half  miles  in  width,  for  sixteen  miles,  to  the  north-east  extrernit)’  of 
Pigeon  Cove.  Here  the  lower  formations  being  protruded,  it  sepa- 
rates, one  division  running  north-west  of  the  Cove,  the  other  south- 
east, until  they  both  reach  the  Potomac.  ^ 

The  Scrub  Ridge  belt  is  overlilteil  or  inverted,  the  strata  dipping 
eighty  degrees  to  the  south-east.  A considerable  portion  of  the  for- 
mation is  buried  underthe  dislocation.  Opposite  to  McConnelsburg, 
it  is  four  hundred  yards  in  breadth.  Further  west  where  Scrub 
Ridge  itself  ceases,  the  hills  of  this  formation  bound  the  Cove.  It 
emei-ges  to  the  surface  again  near  Hunter’s  mill,  and  at  Hanover  fur- 
nace,  the  entire  lormation  is  once  more  developed  though  its  beds  are 
still  perpendicular.  In  this  attitude  it  crosses  into  Maryland. 

Little  Cove,  contains  in  the  middle  of  its  basin  a broad  belt  of 
F.  VIIL,  having  a width  of  a mile  and  a half  where  it  is  intersected 
by  the  State  line.  Gradually  contracting  towards  the  north-east,  it 
terminates  in  a point  a little  more  than  three  miles  north-east  of  War- 
ren Iron  works.  The  strata  on  the  north-west  side  of  the  synclinal 
axis  dip  gently  towards  the  south-east,  while  those  on  the  south-east 
side  are  perpendicular.  Warren  Iron  works  are  situated  near  the 
centre  of  the  belt. 

Iron  Ore  in  F.  VIIL 

The  discovery  of  the  true  nature  and  exact  position  of  the  iron  ore 
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connected  with  this  formation,  furnishes  an  interesting  illustration  of 
the  utility  of  geological  researches  systematically  prosecuted.  The 
ore  having  been  previously  dug  at  the  out-crop,  only  at  remote  and 
scattered  points,  no  general  clue  to  its  position  applicable  in  practice 
had  been  detected,  nor  was  it  probable  that  any  could  be,  until  the 
order  of  superposition  had  been  minutely  and  methodically  studied. 
No  sooner  was  this  done  however,  than  we  perceived  that  all  the 
outcrops  of  the  ore  accidently  discovered  in  the  formation,  belonged 
to  one  solid  and  extensive  band  regularly  interstratified  in  the  lower 
part  of  these  slates  ; accompanied  by  such  well  marked  features  in 
the  adjoining  rocks  as  to  render  the  tracing  of  its  course  with  proper 
skill  and  knowledge,  a matter  of  ease  and  certainty.  From  the  de- 
scriptions above  given  of  the  several  belts  of  F.  VIII.,  in  the  long 
and  wide  valley  of  Lewistown,  some  idea  can  be  had  of  the  truly 
prodigious  body  of  this  ore  which  remains  yet  undeveloped.  I can- 
not hope  however,  to  convey  to  persons  not  thoroughly  familiar  with 
the  intricate  topography  of  the  region,  a correct  conception  of  the 
range  and  distribution  of  that  part  of  F.  VIII.,  in  which  this  ore 
should  be  sought  until  I am  enabled  to  elucidate  my  descriptions  by 
the  requisite  maps  and  sections. 

'rhe  stratum  of  ore  varies  in  thickness  from  three  or  four  feet,  to 
ten  or  fifteen  feet,  and  lies  usually  closely  contiguous  to  the  calcare- 
ous or  cement  layers  of  the  formation,  overlying  them  only  a few  feet, 
and  being  removed  from  the  upper  surface  of  the  fossiliferous  sand- 
sione  F.  VII.,  by  from  fifty  to  one  hundred  feet  of  strata.  Whetlier 
it  is  evenly  spread  as  one  continuous  deposite  from  Levvistown  to 
Maryland,  or  whether  it  is  less  constant,  tliinning  away  and  reappear- 
ing, cannot  be  determined  until  its  several  belts  are  more  explored  by 
those  interested  in  using  it.  The  stratum  remote  from  its  outcrop, 
consists  of  bands  of  ponderous  bluish  grey  or  lead  colored  jco'oto  car- 
bonate of  iron,  sometimes  breaking  into  square  masses,  and  some- 
times of  a more  slaty  or  laminated  structure.  It  does  not  effervesce 
when  touched  with  acid;  when  roasted  it  becomes  reddish  brown  and 
is  then  strongly  attracted  by  the  magnet.  The  analyses  in  chapter 
VI.,  will  display  the  usual  composition  of  the  ore. 

It  is  only  where  the  stratum  has  been  long  exposed  at  its  outcrop 
to  atmospheric  influence,  converting  it  into  the  brown  per-oxide  of 
iron,  by  which  it  assumes  a wholly  different  aspect,  that  it  forms  the 
deposite  at  present  worked  by  the  furnaces  situated  near  it.  This 
ore,  at  its  outcrop,  is  of  a dark  hazel  brown  color,  a smooth  grain, 
and  a cellular  structure.  That  which  is  derived  from  the  rectangu- 
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larly  cleaving  portion  of  the  solid  bed,  is  in  square  masses,  with  large 
squarish  cells,  often  glazed  and  iridescent  on  their  inner  surface, 
and  either  entirely  empty  or  partially  filled  with  a pure  bluish  clay. 
Sometimes  where  the  bed  has  been  so  protected  as  to  escape  exten- 
sive atmospheric  action,  this  convertion  to  the  brown  per-oxide  is 
only  partial,  a solid  nucleus  of  the  bluish  proto-carhonate  forming 
the  interior  of  the  lump,  while  \he  per-oxide  occurs  only  on  the  sur- 
face, in  the  form  of  a crust  of  greater  or  less  thickness.  Between 
this  crust  and  the  tmdecomposed  nucleus,  the  earthy  particles,  origi- 
nally in  that  portion  of  \\\e  j^roto-carbonatc  which  has  been  converted' 
into  i\\e  per-oxide,  having  been  left  by  the  iron  in  assuming  its  new- 
state  of  concretion,  lie  loose  in  the  intervening  space,  forming  a dust 
when  dry,  and  when  moist  a tenacious  clay.  This  travelling  of 
the  atoms  of  oxide  of  iron-irom  the  interior  to  the  circumference  of 
the  mass,  in  all  cases  where  a proio-earbonaie  of  iron  undergoes- 
convertion  to  the  per-oxide,  is  a highly  curious  fact  which  science 
has  not  yet  explained. 

Distributmi  of  Ijie  Ore. 

It  is  probable  that  this  bed  of  ore  extends,  either  partially  or  unin- 
terruptedly, for  considerable  distances  in  nearly  all  the  synclinal  axes 
where  the  lower  beds  of  F.  VIIL  occupy  the  summits  of  the  sand- 
stone ridges,  between  Lewistown  and  Shirleysburg.  The  ore  banks 
at  present  worked  are  in  these  positions.  The  ore  occurs  in-Liitle 
Cove,  and  at.Pennock’s  furnace  in  Huntingdon  county,  in  precisely- 
the  same  geological  relations ; but  to  what  extent  it  prevails  through- 
out the  long  line  of  intermediate  country,  nearly  thirty-fiv.e.  miles  in 
length,  we  have  at  present  no  means  of  ascertaining. 

Strata  of  very  analogous  ore  exist  on  the  flank  of  Dickey’s  moun- 
tain, near  Hanover  furnace,  and,  we  have  reason  to  believe,  range 
very  extensively  In  this  part  of  the  series.  Ore  of  the  same  cellular 
structure  as  that  above  described,  is  visible  in  a similar  position  on 
the  flanks  of  Gove  mountain,  and  on  the  north  flank  of  Stone  moun- 
tain. its  place  in  the  strat'a  is  a short  distance  above  the  thick  mass 
of  red  shale  in  the  upper  half  of  F.  V.  It  is  not  to  be  confounded 
w'ith  the  fossiliferous  ore,  already  mentioned,  which  occupies  a lower 
position,  being  among  the  calcareous  shales  nearer  the  middle  of  the. 
stratum. 

Iron  Ore  of  F.  IV.  on  Black  Log  Mountain. 

There  is  a deposite  of  stalactitic  iron  ore  occurring  in  a transverse 
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fissure  near  the  crest  of  Black  Log  mountain,  four  miles  south-west 
of  Rockhill  furnace.  The  adjoining  rock  is  the  upper  white  sand- 
stone of  F.  IV.  The  ore  is  of  a brownish  black  colour,  and  of  a 
cellular  and  stalactitic  structure.  It  is  rich,  easily  reduced,  and  pro- 
duces a red-short  iron.  The  rocks  of  F.  IV.  here,  are  reddish,  being 
tinged  with  oxide  of  iron,  the  solution  of  which  is  probably  the 
source  of  the  deposite. 


Formation  IX. — Red  Shales  and  Sandstones. 

At  the  passage  of  the  underlying  olive  slates  of  F.  VIII.  into  thii 
red  rocks  of  F.  IX.  above,  we  meet  with  a thick  series  of  beds,  com- 
posed alternately  of  the  materials  of  the  two  adjacent  strata.  Thev 
consist  of  buff  and  olive  colored  slates,  interstratihed  with  reddish 
slates  of  very  similar  composition.  They  are  highly  argillaceous 
but  compact,  and  offer  considerable  resistance  to  denudation.  They 
usually  form  rounded  but  continuous  ridges,  more  elevated  than  the 
neighbouring  hills  of  the  olive  slate,  and  give  rise  to  a soil  which  is 
well  adapted  to  cultivation.  Clear  ridge  in  Hare’s  valley,  and  Tim- 
ber ridge  on  the  north-west  side  of  Licking  creek,  consist  of  these 
beds. 

Formation  IX.  commencing  over  the  synclinal  axis  in  the  middle 
of  the  basin  of  Great  Aughwick  valley,  near  the  mouth  of  Three 
Spring  creek,  gradually  expands  in  its  course  towards  the  south- 
west, until  about  eleven  miles  from  its  origin  it  meets  the  other  belt 
which  ranges  along  Hare’s  valley,  and  follows  the  base  and  flank  of 
Sideling  hill.  The  two  compose  then  a tract  several  miles  broad,  in 
which  the  anticlinal  axis  of  Jack’s  mountain  gradually  flattens  down 
or  expires.  The  strata  now  gradually  assume  throughout,  a north- 
west dip,  when  the  belt  contracts  and  ranges  thence,  with  great  regu- 
larity, to  the  south-west,  along  the  base  and  slope  of  Sideling  hill, 
until  it  reaches  the  Potomac.  The  sudden  narrowing  of  the  belt 
occurs  opposite  to  a curvature  in  the  anticlinal  axis  which  extends 
from  Black  Log  valley  into  Pigeon  cove;  but  the  cause  of  this  cur- 
vature, and  of  the  diminished  breadth  of  F.  IX.,  is  manifesllv  the 
sudden  subsidence  of  the  Jack’s  mountain  axis  of  elev  ation. 

Another  considerable  belt  of  F.  IX.  occupies  the  principal  part  ol 
Big  Scrub  ridge,  where  it  supports,  in  the  form  of  a basin  resting  on 
an  elevated  table  land,  the  overlying  grey  sandstones  of  F.  X.  and 
the  still  superior  red  shales  of  F.  XI.  Commencing  north  of  Har- 
shy’s  mill,  in  the  synclinal  axis  north-west  of  Little  Scrub  ridge,  tins 
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tract  of  red  rocks  of  F.  IX.  immediately  widens  out,  and  four  or  five 
miles  to  the  south-west  embraces  the  table  land  of  overlying  rocks 
referred  to,  which  divides  it  into  two  nearly  parallel  zones.  That  on 
the  nortli-west,  forming  part  of  the  Licking  creek  settlement,  exhibits 
the  strata  at  the  base  and  on  the  north-west  flank  of  Big  scrub  ridge, 
dipping  thirty  degrees  to  the  south-east.  The  other  belt  follows  the 
south-east  base  and  flank  of  the  ridge,  and  has  its  strata  in  an  almost 
perpendicular  altitude,  uptilted  by  the  prodigious  pressure  exerted 
along  the  great  dislocation  in  the  formation  at  the  base  of  Little  Scrub 
ridge.  Between  six  and  seven  miles  from  their  point  of  separation, 
these  two  belts  of  F.  IX.  reunite,  the  upper  harder  beds  of  the  stra- 
tum forming  the  summit  of  Big  Scrub  ridge  for  several  miles  further 
to  the  south-west,  beyond  the  termination  of  the  sandstones  of  F.  X. 
The  whole  belt  of  F.  IX.,  about  two  miles  in  width,  continues  to- 
wards the  south-west  until  it  reaches  the  Potomac,  several  miles 
below  Hancock — its  beds  on  the  south-east  dipping  steeply  north- 
west, and  those  on  tlie  opposite  side  gently  towards  the  south-east. 


Formation  X.^ — Coarse  Orey  Sandstone  and  Conglomerate. 

This  rock,  besides  forming  the  summit  of  Sideling  hill  throughout 
its  entire  length  from  Terrace  mountain  at  the  Juniata  to  the  Potomac, 
forms  the  table  land  of  all  the  central  portion  of  Big  Scrub  ridge,  In 
this  latter  mountain,  it  contains  a synclinal  axis,  and  forms,  there- 
fore, a trough  or  basin,  which  is  about  six  miles  long  and  one  wide. 
Within  this  basin  is  a rather  curious  elevated  little  valley,  the  surface 
of  which  is  about  three  hundred  feet  below  the  crest  of  the  sandstone 
ridge  which  every  where  sunonnds  it.  From  the  outer  base  to  its 
summit.  Big  Scrub  ridge  is  about  eight  hundred  feet  high.  The 
beds  of  conglomerate  have  a perpendicular  dip  on  the  south-east  side, 
and  on  the  north-west  a gentle  inclination  of  thirty  degrees  to  the 
south-east.  The  little  synclinal  valley,  covered  by  an  extensive 
meadow,  is  drained  by  a defile  or  gorge  in  the  perpendicular  wall  on 
the  south-east,  where  the  stream  called  Tumbling  run  finds  its  course 
impeded  by  a succession  of  waterfalls. 

Formation  XL — Red  Shale. 

The  small  valley  on  the  top  of  Big  Scrub  ridge  is  formed  by  a-,  belt 
of  F.  XL,  about  five  miles  in  length,  and  six  hundred  yards  in  breadtli, 
encircled  by  perpendicular  strata  on  the  east,  and  more  gently  sloping 
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ones  on  the  west.  This  tract  is  called  “ the  Meadow  Grounds,”  and 
is  resorted  to,  at  proper  seasons,  as  a natural  pasturage  for  cattle. 

The  broad  valley  lying  south-east  of  Sideling  hill,  from  the  general 
poverty  of  the  soils  of  F.  s.  VIII.  and  IX.,  is  a sterile  district,  thinly 
settled.  Its  physical  features  are  those  of  a rolling,  hilly  surface. 


Iron  Ore  near  the  contact  of  F.  IX.  and  F.  X. 

llather  more  than  two  miles  from  the  north-east  extremity  of  Big 
Scrub  ridge,  a small  deposite  of  iron  ore  occurs  on  the  north-west 
flank  of  the  mountain.  It  is  associated  with  the  sandstone  which 
lies  but  a sliort  distance  below  the  conglomerate  belt  of  F.  X.,  and 
which  forms  a range  of  cliffs  along  all  this  side  of  the  ridge.  Though 
not  abundant,  the  ore  is  interesting  from  its  beautiful  structure.  It  is 
.1  fibrous,  radiated  hematite,  arranged  in  parrallel  cylinders  or  stalac- 
titic  rods.  These  cylinders  seem  all  to  have  been  pendent,  like 
icicles.  It  lies  loose  at  the  base  of  a precipice  of  the  argillaceous 
sandstone,  having  apparently  fallen  out  of  a cleft  or  fissure  in  the 
stratum. 


M^Connelsburg  Cove. 

I’his  is  a little  valley  of  elevation,  consisting,  in  iis  centre,  of  F. 
II.,  the  great  lisnestone  formation  near  the  base  of  our  low'er  secondary 
series.  It  is  bounded  on  the  south-east  by  the  main  Cove  mountain, 
and  on  the  north-west  by  the  Scrub  ridges.  Nearly  opposite  M-Con- 
nelsburg.  Little  Scrub  ridge,  extending  from  the  Burnt  Cabins,  ends; 
and  six  miles  to  the  S.  S.  W.,  near  Hunter's  mill,  another  ridge, 
called  Dickey’s  mountain,  rises  to  cccupy  the  same  range.  These 
two  ridges  are  prolongations  of  the  same  belt  of  the  w'hite  sandstone 
F.  IV.  w'hich  between  them  has  been  h.eaved  down  to  a great  depth  bv 
an  enormous  dislocation  which  extends  for  at  least  twelve  miles  along 
the  north-west  side  of  the  cove,  burying  the  strata  w’hich  ought  natu- 
rally to  occupy  the  surface  under  more  than  two  thousand  feet  of 
other  rocks  inverted  over  them,  and  bringing,  in  one  place,  Fs.  il. 
and  Vni.  violently  into  contact. 


Limestone  F.  II.  and  its  Anliclmcl  Axis. 

The  limestone  of  the  cove  consists  of  alternating  beds  of  pure  blue 
atjd  siliceous  limestones,  and  whitish  magnesian  limestones,  adapted 
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for  making  hydraulic  cement.  The  upper  layers,  adjoining  tlie 
overlying  slate,  embrace  dark  calcareous  slates  and  black  limestones, 
but  without  that  profusion  of  fossils  which  these  layers  contain  where 
they  are  exposed  in  some  of  the  limestone  vallies  to  the  north  and 
north-west. 

The  limestone  is  traversed  by  an  axis  of  elevation  which  ranffes 
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somewhat  centrally  along  the  valley,  and  passes  directly  through 
M'Connelsburg.  Its  regularity  is  somewhat  disturbed  by  the  conti- 
guity of  the  great  fault  or  dislocation  on  the  north-west. 


Dislocation  along  the  side  of  the  Cove. 

The  rocks  composing  Little  Scrub  ridoe,  and  ranging  along  both 
sides  of  it,  are,  for  the  first  five  or  six  miles  of  its  course  from  the 
north-east,  in  their  proper  relative  positions,  though  slightly  over- 
turned or  inverted  as  far  to  the  south-east  as  the  position  of  tlie  anti- 
clinal axis.  Such  is  the  state  of  things  at  Harshy’s  gap.  About  two 
miles  further  to  tlie  S.  S.  W.,  or  seven  miles  from  the  Burnt  Cabins, 
the  great  fault  commences,  running  jiarallel  with  the  ridge.  The 
adjoining  limestone  on  the  north-west  side  of  the  cove  begins  to 
assume  its  natural  dip  towards  the  north-west,  becoming  less  inclined 
as  we  trace  it  to  the  S.  S.  W.  Presently,  however,  the  slate  F.  III. 
disappears — then  F.  IV.  the  sandstone  constituting  Scrub  ridge, 
dipping  now  eighty  degrees  lo  the  south-east.  Here  all  the  upper 
portions  of  F.  V.,  the  limestone  F.  VL,  the  sandstone  F.  VII. , and 
a large  part  of  the  slate  F.  VHI.,  ail  vanish — the  rest  of  F.  VIII. 
dipping,  like  the  sandrslone  F.  IV.  in  contact  with  it,  ciglity  degrees 
to  the  soutli-east.  'Fhe  strata  F.  s.  IL,  III.,  IV.,  V.,  VI. , VIL,  and 
VIII.,  h.ave  all  been  broken  ofl'  and  heaved  down  on  the  north-west 
side  of  the  fracture,  leaving  only  a wedge-shaped  mass  of  F.  IV. 
composing  the  remnant  of  Little  Scrub  ridge,  filling  the  fissure  be- 
tween F.  II.  and  F.  VHI.  'i'his  unconformable  fragment  of  F.  IV. 
is  much  shivered  and  polished  by  the  enormous  crushing  force  to 
which  it  has  been  subjected. 

About  three  miles  further  to  the  south.-west,  ojiposite  to  M‘Con- 
nelsburg,  the  same  condition  of  things  still  exists,  only  the  limestone 
F.  II.  dips  more  gently  to  the  north-west,  and  a larger  portion  of 
F.  VIII.  has  been  cut  off  by  the  fault.  Little  Scrub  ridge  ending  at 
this  place,  the  limestone  F.  II.  abuts  directly  against  the  slate  F. 
VIII.,  the  latter  bounding,  in  reality,  the  cove,  though  the  mountain 
a mile  to  the  north-west,  called  Big  Scrub  ridge,  already  described. 
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is  generally  considered  as  the  boundary.  Tracing  the  fault  for  several 
miles  to  the  south-west,  the  limestone  in  contact  with  it  becomes 
less  inclined  to  the  north-west,  while  the  remnant  of  F.  IV.  occupies 
the  tlssure  at  intervals,  forming  at  several  places  a low  and  obscure 
ridge.  At  Rankin’s  clover  mill,  four  miles  to  the  south-west,  at  the 
termination  of  Little  Scrub  ridge,  the  limestone  adjacent  to  the  fault 
dips  to  the  opposite  quarter,  or  the  south-east.  From  this  point  two 
miles  south-west,  to  Hunter’s  mill,  situated  immediately  on  the  fault, 
the  same  state  of  things  prevails,  F.  VIII.  beginning  to  emerge.  A 
little  south-west  of  Hunter’s  mill,  the  sandstone  F.  IV.  rises  into 
Lowrey’s  knob,  and  continues  thence  to  the  south-west  in  a ridge, 
called  Dickey’s  mountain — the  olher  formations  emerging  on  the 
western  flank  of  Lowrey’s  knob.  Here  Fs.  V.,  VI.  and  VH.  appear 
ill  a perpendicular  attitude ; and  along  the  south-east  side  of  the  knob 
lies  a portion  of  the  slate  F.  HI.,  with  its  beds  in  great  confusion. 
At  this  point  is  a rich  and  valuable  deposite  of  iron  ore,  attached  to 
Hanover  furnace. 

The  ore  lies  in  the  clayey  soil  over  the  crushed  slate,  and  seems  to 
have  been  collected  here  from  the  filtration  of  the  ferruginious  matter 
out  of  the  sandstone  of  the  knob  which  rises  close  at  hand  in  a steep 
slope.  Opposite  to  the  knob  the  anticlinal  axis  of  the  middle  of  the 
Cove  disappears  being  obliterated  by  the  upheaving  of  that  part  of 
the  limestone  which  lies  south-east  of  the  fault.  Further  towards  the 
south-west,  the  dislocation  becomes  itself  an  anticlinal  axis,  the  same 
which  elevates  the  strata  in  the  south-west  end  of  the  Cove.  In 
this  part  of  the  Cove,  the  rocks  on  the  north-west  side  of  the  axis  are 
perpendicular,  while  those  on  the  south-east  side  incline  gently  to- 
wards tire  base  of  the  Cove  mountain.  The  limestone  beyond  this 
is  overlaid  across  the  axis  by  slate  which  forms  the  head  of  the  val- 
ley towards  the  south-west,  which  is  soon  ofter  closed  by  the  union 
of  the  Cove  and  Dickey’s  mountains. 


F.  III.  Slate. 

The  slate  F.  HI.,  is  a stratum  of  considerable  thickness  in  the 
Cove,  covering  the  north-east  end  of  the  valley  for  several  miles,  the 
belt  dividing  where  the  limestone  is  protruded  to  the  surface.  The 
western  belt  keeps  along  the  base  of  Little  Scrub  Ridge  until  it  is 
lost  in  the  fault.  The  eastern  one  bordering  the  Cove  on  the  flank 
and  at  the  base  of  Cove  mountain  is  nearly  half  a mile  in  breadth, 
it  dips  uniformly  to  the  E.  S.  E.  thirty  degrees,  and  ranging  south- 
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ward  meets  the  western  belt  which  emerges  from  the  dislocation  near 
Hunter’s  mill,  and  ranges  about  three  and  a half  miles  to  their  jmiction. 
After  their  iniion,  the  general  belt  of  slate  covers  the  southern  end  of 
the  valley  called  the  corner  of  the  Cove,  for  three  miles.  In  conse- 
quence of  the  profusion  of  debris  from  the  adjoining  sandstone 
mountain,  which  here  forms  the  soil,  this  part  of  the  valley,  is 
almost  incapable  of  cultivation. 

Iron  Ore  of  P.  III. 

The  ore  bank  of  the  Hanover  furnace  occurs  on  the  south-east 
side  of  Lowrey’s  knob,  just  where  the  slate  F.  III.  emerges  from  the 
Scrub  Ridge  fault.  ‘The  slate  is  much  contorted,  and  crushed  in  pla- 
ces into  a clay  into  which  the  ore  has  been  lodged.  At  the  outcrop 
the  ore  formed  a thin  waving  layer  which  traced  into  the  side  of  the 
hill,  assumed  a perpendicular  direction  and  became  much  thicker.  It 
lies  surrounded  by  clay,  that  beneath  it  beinff  very  unctious  and 
beautifully  colored.  The  ore  is  much  used.  It  occurs  often  in  angu- 
lar masses  of  considerable  size,  having  a fracture  or  cleavage  similar 
to  that  of  the  adjacent  clay.  It  is  compact  and  ponderous,  has  a dark 
reddish  brov/n  color,  and  is  as  rich  as  ih&  hydrated  brown  ores  gener- 
ally are,  which  are  derived  from  this  formation.  Its  aspect  and  com- 
position are  however  somewhat  variable.  Smelted  with  the  cold 
blast  it  makes  a cood  malleable  iron  a little  red  short,  or  not  weldinc 
with  facility  at  a red  heat.  The  analysis  in  chapter  VI.  will  display 
the  average  composition  of  this  interesting  ore. 

The  clay  underlying  it  is  different  from  that  above  it,  being  almost 
impermeable  to  water,  and  hence  the  effectual  n)anner  in  which  it 
has  arrested  the  oxide  of  iron  percolating  from  above. 

Formation  IV.  White  Sandstone. 

In  the  Cove  mountain  and  neighbouring  ridges,  F.  IV.  does 
not  retain  the  triple  subdivision  to  the  extent  which  it  exhibits  in  the 
mountains  further  to  the  north  and  north-west,  and  hence  we  do  not 
find  its  ridges  here,  possessing  the  double  summits  which  characterize 
those  of  other  districts. 

Little  Scrub  Ridge,  commencing  in  Sidney’s  knob  at  the  Burm 
Cabins,  is  there  of  the  usual  elevation  of  the  mountains  of  F.  IV., 
but  advancing  towards  the  south  it  declines  in  height  and  assumes  an 
undulating  summit.  This  is  in  part  owing  to  the  increasing  steep- 
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ness  of  the  strata.  The  belt  ends  as  before  described  by  disappear- 
ing in  the  fault  opposite  M’Connelsbnrg,  and  appears  only  at  intervals 
in  three  or  four  places  for  six  miles  to  the  south,  lying  as  a detached 
mass  in  the  fault.  Reaching  the  surface  again  in  Sidney’s  knob,  the 
sandstone  soon  swells  into  a mountain  of  considerable  height,  which 
reaching  the  Maryland  line  sweeps  eastward  and  terminates  in  the  end 
of  Cove  mountain. 

The  Cove  Mountain,  commencing  at  Sidney’s  knob,  bounds  the 
eastern  side  of  the  Cove,  and  runs  in  a nearly  straight  line  south, 
until  opposite  M’Connelsburg,  embracing  between  it  and  the  southern 
continuation  of  the  Tuscarora  mountain  a narrow  trough  or  synclinal 
axis  which  there  closes  up.  Beyond  the  junction,  the  mountain 
sweeps  to  the  south-east,  the  Chambersburg  turnpike  ascending  its 
flank.  By  the  curve  in  the  mountain,  the  Cove  is  considerably  wid- 
ened. Near  the  curve  terminates  the  anticlinal  axis  of  the  Tuscarora 
mountain.  The  Cove  mountain  now  assumes  its  proper  direction  to 
the  S.  S.  W.,  and  gently  curving  south  and  then  westward,  finally 
unites  with  Dickey’s  mountain  not  far  from  the  State  line.  Its  rocks 
dip  uniformly  towords  the  E.  S.  E.  thirty  degrees. 

About  two  miles  north  of  Louden,  a synclinal  axis  or  trough  ori- 
iginates  on  the  eastern  side  of  the  Cove  mountain  in  F.  IV.  Expand- 
ing towards  the  south,  this  trough  becomes  the  basin  called  the  Little 
Cove,  the  western  ridge  of  which  runs  south,  as  the  prolongation 
of  the  Tuscarora  and  Big  Cove  mountain,  and  the  other  running 
S.  S.  W.,  becomes  the  Little  Cove  mountain,  bounding  the  valley 
west  of  Mercersburg.  The  formations  together  with  their  ores  which 
compose  the  Ijittle  Cove  basin  have  been  already  described  with  suf- 
ficient fulness  for' the  present. 

SECTION  III. 

Kishicoquillas  Valley. 

Kishicoquillas  valley,  the  next  belt  of  country  towards  the  north- 
west, beyond  the  Lewistosvn  valley,  extends  through  parts  of  Mifflin 
and  Huntingdon  counties,  from  north-east  to  south-west,  having  a 
length  of  nearly  thirty  miles,  and  a breadth  varying  from  two  to  four 
miles.  Nearly  the  whole  area  of  the  valley  consists  of  fertile  land, 
some  of  w'hich  is  under  high  cultivation.  It  is  a beautiful  instance 
on  a large  scale  of  what  is  termed  in  geological  language  a valley  of 
elevation.  The  bed  of  the  valley  consists  of  Fs.  II.,  and  III., 
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uplifted  to  the  surface  by  several  anticlinal  axes  and  the  whole  bound- 
ed by  mountain  ridges  composed  of  the  less  destructible  sandstones 
of  F.  IV.  The  surface  of  tlie  valley  in  its  highest  portion  around 
Allenville,  is  elevated  three  hundred  and  fifty  feet  above  the  Juniata, 
at  Lewistown.  It  descends  gently  in  all  directions  from  this  central 
district.  Two  deep  gorges  or  gaps  in  the  belt  of  mountains  which  encir- 
cle it,  admit  us  into  this  valley.  One  of  these  called  Brown’s  Gap, 
is  in  Jack’s  mountain,  its  general  south-earstern  boundary.  Through 
this  passes  Kishicoquillas  creek.  The  other  Gap  is  in  Stone  moun- 
tain, which  encompasses  the  valley  on  the  north-west.  This  is  at 
its  eastern  extremity,  and  affords  an  outlet  for  Goslin  run.  The  two 
mountains  which  confine  the  valley  are  Monodinal  Ridges,  that  is  to 
say  their  strata  dip  in  but  one  direction,  those  in  Jack’s  mountain  dip- 
ping to  the  south-east,  and,  those  in  the  Stone  mountain  to  the  north- 
west. After  ranging  for  many  miles  to  the  south-west,  and- gradual- 
ly converging,  these  mountains  fold  together  over  the  anticlinal  axis 
of  the  valley,  and  thus  shut  it  up.  The  anticlinal  axis  then  rangss 
along  the  summit  of  Jack’s  mountain  to  its  termination  near  the  Three 
Springs  in  Huntingdon  county. 

Limestone  F.  II. 

The  lowest  strata  of  the  great  limestone  formation  which  have 
been  brought  into  view  near  the  centre  of  the  valley,  by  uplifting 
agencies,  consist  of  blue  limestones,  some  pure  and  some  siliceous, 
alternating  witli  lighter  coloured  greyish-blue  magnesian  limestones, 
nearly  of  the  composition  called  dolomite.  A litter  higher  in  the 
formation,  these  magnesian  beds  constitute  a thick  belt;  while  above 
them,  bluer  and  more  purely  calcareous  limestones  succeed,  support- 
ing, in  their  turn,  a mass  of  dark  argillaceous  limestones  and  nearly 
black  calcareous  slates,  the  latter  cd'ten  highly  fossiliferous.  These 
upper  layers  mark  the  passage  of  the  limestone  into  the  overlying 
slates  of  F.  III. 

I 

Slate  F.  III. 

The  slate  F.  III.  encircling  Kishicoquillas  valley,  ranges  in  two 
belts.  That  on  the  south-east  follows  the  base  and  slope  of  Jack’s 
mountain,  spreading  usually  from  the  ridge  a few  hundred  yards  into 
the  valley  and  rising  more  than  half  way  up  the  acclivity.  The  other 
belt,  on  the  north-west,  leaving  the  subordinate  vallies  between  the 
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knobs  at  the  north-east  end  of  the  principal  valley,  ranges  along  the 
base  of  the  Seven  mountains,  and  then  along  that  of  Stone  mountain, 
until  it  meets  the  other  belt  connected  with  Jack’s  mountain,  when 
the  two  occupy  the  south-west  end  of  the  valley  for  more  than  a mile. 
The  slate  again  shows  itself  on  the  Juniata,  at  Drake’s  Narrows,  four 
miles  beyond,  having  passed  out  of  Kishicoquillas  valley  under  the 
axis  of  the  mountain.  Opposite  Greenwood,  the  slate  expands  fur- 
ther into  the  valley,  in  consequence  of  a dislocation  of  the  strata  in 
Stone  mountain.  This  part  of  the  belt,  several  miles  in  length,  is 
three-fourths  of  a mile  broad.  Further  to  the  south-west,  it  resumes 
its  usual  position  near  the  base  of  the  ridge,  but  extends  high  up  its 
slope,  owing  to  the  gentleness  of  the  dip.  Still  further  to  the  south- 
west, it  becomes  perpendicular;  and  about  seven  miles  beyond 
Allenville,  joins  the  south-eastern  belt  over  the  anticlinal  axis. 

At  its  north-eastern  extremity,  Kishicoquillas  valley  is  subdivided 
into  three  lesser  vallies,  by  the  commencement  of  two  synclinal 
ridges,  locally  called  knobs.  One  of  these  little  vallies,  destitute  I 
believe  of  a name,  lies  between  the  Seven  mountains  and  Baird’s 
knob,  and  is  prolonged  to  the  north-east  between  the  former  range 
and  Stewart’s  knob.  The  central  one  lies  between  Beattie’s  and 
Stewart’s  knobs,  and  is  called  Orr’s  valley.  The  third  or  most 
south-eastern  is  included  between  the  southern  or  Beattie’s  knob  and 
Jack’s  mountain.  These  conspicuous  knobs  are  high  ridges  of  reg- 
ular synclinal  structure,  appearing,  when  seen  from  a distance,  to 
consist  each  of  a high  central  ridge  and  two  outer  ones  in  the  form  of 
broad  and  very  regular  terraces.  The  northern  knob,  called  Stew- 
art’s, is  on  the  same  range  with  Baird’s  knob,  the  two  occupying  one 
synclinal  axis. 

The  limestone  ceases  about  one  hundred  yards  south-east  of  Greer’s 
tavern,  and  about  five  hundred  yards  from  the  base  of  Jack’s  moun- 
tain. Its  north-western  margin  is  near  the  furnace  and  a little  south- 
east of  Thomson’s  tavern.  The  formation  extends  to  the  north-east 
a short  distance  beyond  Sterrett’s  mill,  where  the  upper  or  fossilife- 
rous  layers  show  themselves.  The  limestone  itself  is  not  deve- 
loped in  the  small  valley  between  Jack’s  mountain  and  StewaiTs 
knob.  It  sweeps  round  Beattie’s  knob,  and  in  a rather  narrow  belt 
ascends  Orr’s  valley  to  within  one  mile  of  Mr.  Solomon  Close’s,  the 
last  farm  house  between  the  knobs.  It  does  not  pass  round  Stewart’s 
knob,  as  the  synclinal  axis  of  that  knob  carries  a trough  of  slate 
throughout  the  whole  distance  between  it  and  Baird’s  knob,  south- 
west of  the  turnpike.  The  only  part  of  F.  II.  developed  in  the  valley 


lOG 


to  the  north-west  of  this  synclinal  axis,  is  the  fossiliferous  portion, 
consisting  of  the  uppermost  layers,  which  are  well  exposed  on  Mrs. 
Christman’s  farm. 


Anticlinal  Axes  of  the  Valley. 

The  axes  wh.ich  have  protruded  the  limestone  to  the  surface,  are 
not  of  that  symetrical  structure  found  in  vallies  of  elevation  of  a 
simpler  form ; for  instead  of  the  strata  dipping  in  both  directions  away 
from  the  central  line,  the  two  sets  of  dips  are  often  towards  the  same 
quarter,  those  on  one  side  of  the  axis  being  inverted.  This  in- 
vertion  occurs  almost  in  every  instance  on  the  north-west  side  of  the 
anticlinal  axis.  Even  when  a part  of  the  strata  have  not  been  invert- 
ed near  an  anticlinal  axis,  those  on  the  N.  W.  exhibit  with  few  excep- 
tions, a steeper  dip  than  those  on  the  S.  E.  These  striking  features 
point  to  something  very  peculiar  in  the  mode  in  which  our  rocks  have 
been  elevated  by  subterranean  forces,  and  seem  plaiidy  to  indicate 
that  the  uplifting  pressure  was  not  strictly  vertical,  but  exerted,  from 
the  N.  E.  toward  the  S.  W.  The  probable  cause  of  this  will  be  dis- 
cussed in  my  final  report. 

An  anticlinal  axis  traverses  the  little  valley  between  Jack’s  moun- 
tain and  Beatties  knob.  It  dies  out  between  four  and  five  miles  north- 
east of  the  turnpike.  Another  anticlinal  axis  follows  near  the  middle 
of  Orr’s  valley  between  the  two  knobs,  being  visible  on  the  main  road 
leading  up  this  valley,  as  far  as  the  uppermost  hole.  This  axis 
is  prolonged  to  the  south-west,  passing,  apparently  one-third  of  a mile 
south-east  of  Perryville.  A third  anticlinal  axis  ranges  immediately 
to  the  north-west  of  the  last  and  parallel  with  it,  running  also  to  the 
mouth  of  Orr’s  valley  or  to  the  south-east  of  Stewart’s  knob.  The 
rocks  on  the  north-west  side  of  this  axis  show  an  inverted  dip  or  in- 
cline to  the  south-east.  This  is  clearly  seen  on  a farm  half  a mile 
east  of  Perryville,  where  the  beds  on  the  south-east  side  of  the  axis 
incline  thirty  degrees  to  the  south-east;  and  those  on  the  north-west, 
seventy-five  degrees  to  the  south-east.  The  very  line  of  the  axis  is 
discernable  in  a broad  sink  hole  immediately  north  of  Mr.  M‘Dowell’s 
house.  It  probably  dies  out  in  Orr’s  valley  about  one  mile  above  its 
mouth.  This  last  axis,  extending  along  the  north-west  side  of  the 
general  valley  near  the  base  of  Stone  mountain,  terminatss  a short 
distance  south-west  of  Sinkey’s  gap. 

On  the  south-east  side  of  the  valley,  another  more  extensive  line 
of  elevation  in  the  limestone  commencing  three  miles  south-west 
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of  Brown’s  Gap,  and  extending  to  the  south-west,  becomes  the 
main  central  anticlinal  axis  of  the  valley,  and  afterwards  of  Jack’s 
mountain  in  Huntingdon  county.  The  ends  of  this  axis  and  that  be- 
fore described  as  lying  near  the  base  of  Jack’s  mountain  pass  each 
other,  the  overlapping  extremities  being  nearly  two  miles  apart. 
Between  these  extremities  terminate  the  two  other  axes  first  describ- 
ed, that  of  the  Little  valley  south-east  of  Beatiie’s  knob,  and  the 
south-eastern  or  longer  one,  of  Orr’s  valley.  The  anticlinal  axis 
nearest  to  Stone  mountain,  has  its  strata  on  the  north-west,  overturned 
as  already  mentioned.  The  main  axis  nearest  to  Jack’s  mountain  ex- 
tends for  many  miles  parallel  to  its  base  from  which  it  is  about  a mile 
distant.  To  the  south-east,  of  Greenwood,  it  exactly  coincides  with 
the  line  of  valuable  ore  banks,  and  at  Allenville  shows  itself  about 
midway  between  the  town  and  the  foot  of  Jack’s  mountain.  It  ranges 
regularly  on  towards  the  S.  W.  between  four  and  five  miles,  preserv- 
ing a uniform  and  moderate  inclination  in  the  strata  on  both  sides  of 
it  until  the  gi’adual  bending  round  of  Stone  Mountain  brings  it  against 
its  base.  ’ Here  it  assumes  a sudden  change  of  direction,  curving  to- 
wards the  S.  S.  W.  to  run  parallel  with  the  foot  of  that  ridge.  The 
rocks  on  the  N.  W.  side  of  the  axis  previously  at  a gentle  dip,  now 
become  perpendicular,  and  continue  thus  to  the  termination  of  the  val- 
ley, when  it  passes  under  the  summit  of  a broad  and  lofty  ridge  form- 
ed by  the  union  of  Jack’s  and  Stone  Mountains. 

Iron  ore  of  Kishicoquillas  Valley. 

The  iron  ore  of  this  valley  is  the  usual  cellular  and  stalactitic  brown 
ore  of  the  limestone  districts.  It  occurs  in  irregular  nests  and  layers 
in  the  ferruginous  loam  and  clay  overlying  the  limestone  to  which  it 
seems  to  bear  no  fixed  relation.  Its  discovery  is  therefore  a matter 
almost  entirely  empirical.  In  Kishicoquillas  valley,  however,  its  dis- 
tribution is  so  dependant  on  the  geological  structure  of  the  belt,  that 
its  range  already  ascertained  by  excavations,  can  be  laid  down  with 
great  precision.  All  the  ore  deposites  hitherto  wrought  occupy  the 
lines  of  elevation  of  the  limestone,  occurring  exactly  in  the  fissure 
formed  by  the  angular  bending  of  the  strata,  over  the  anticlinal  axes. 
It  seems  probable  that  no  valuable  body  of  ore  has  been  deposited  in 
any  other  position  in  the  valley.  Immediately  upon  the  anticlinal  axis 
which  comes  out  of  Orr’s  valley,  and  becomes  the  second  one  south- 
east of  the  foot  of  Stone  mountain,  there  is  a considerable  deposite  of 
iron  ore  wrought  at  Davis’s  bank.  But  it  is  in  the  fissure  of  the  main 
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axis  or  that  nearest  Jack’s  mountain,  that  the  best  ore  deposiles  lie. 
A little  south-east  of  Greenwood,  there  is  a line  of  excavations  from 
which  large  bodies  of  ore  have  been  taken.  The  principle  banks  are 
those  of  Messrs.  Holliday,  Hall  & Rawle,  and  Patton  & Co.  Little 
doubt  can  be  entertained  that  ore  of  the  same  quality  exists  at  various 
other  points  on  the  line  of  the  anticlinal  axis,  both  north-east  and  south- 
west of  these  openings.  Promising  indications  of  the  ore  were  wit- 
nessed on  several  farms  precisely  in  the  range,  as  ascertained  from 
other  independent  proofs,  of  the  fissure  along  the  line  of  the  axis. 

The  evidences  of  the  existence  of  ore  in  sufficient  quantity  towards 
the  north-east  end  of  the  valley  are  by  no  means  obvious,  only  a single 
bank  being  extensively  wrought.  This  lies  about  four  miles  fi'om 
Perryville,  on  the  farm,  I believe,  of  Mr.  Samuel  M‘Nitt.  Its  position 
is  upon  the  crushed  anticlinal  axis  already  described,  as  terminating 
near  the  mouth  of  Orr’s  valley.  This  ore  is  no  longer  used,  owing  to 
too  large  a quantity  of  sulpliuret  of  iron,  which  is  intermixed  with  it. 
I conceive  that  though  the  promise  of  ore  in  this  section  of  the  valley 
is  not  inviting,  the  best  chance  of  obtaining  it,  is  in  the  line  of  coun- 
try immediately  contiguous  to  the  range  of  the  crushed  anticlinal  axis 
which  extends  from  M‘Nitt’s  to  Perryville. 

Formation  IV. — White  Sandstone. 

This  stratum  retains  its  triple  character  in  the  mountains  bounding 
Kishicoquillas  valley,  though  less  distinctly  than  in  the  ridges  further 
towards  the  north-west.  'Phe  softer  and  more  argillaceous  nature  of 
the  middle  member  of  the  formation  has  given  rise  by  denudation  to  a 
bench  or  elevated  terrace  on  the  flanks,  not  only  of  Jack’s  and  Stone 
mountains,  but  also  of  the  knobs.  This  has  been  erroneously  con- 
ceived by  some  to  mark  the  shores  of  a supposed  lake,  of  the  existence 
of  which  we  have  no  evidence  whatever. 

Stone  mountain,  has  a sharp  narrow  and  regular  crest  throughout 
the  greater  part  of  its  length.  A notch,  or  depression  in  the  ridge  be- 
tween three  and  ffiur  miles  south-west  of  Milligan’s  knob,  is  called  Sin. 
key’s  gap.  The  terrace  on  the  side  of  the  mountain  from  this  gap 
for  several  miles  to  the  south-west,  is  about  a fourth  of  a mile  wide, 
and  is  trenched  by  a number  of  deep  ravines  on  the  flank  of  the  moun- 
tain. It  becomes  wider  near  a great  fi'acture  in  the  chain  opposite  to 
Greenwood.  This  fracture  or  fault  occurs  where  the  road  leads  across 
from  Greenwood  into  Stone  valley.  The  main  crest  of  the  mountain 
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consisting  of  the  upper  member  or  white  sandstone  of  F.  IV.  suddenly 
ends,  and  another  ridge,  the  crest  of  which  is  formed  by  tlie  same 
upper  sandstone,  dipping  in  the  same  direction,  steeply  to  the  north- 
west, commences  north-west  of  the  former  at  Greenwood  furnace. 
This  latter  mountain  continues  south-west  as  the  main  Stone  mountain, 
its  terrace  soon  becoming  regular  and  nearly  a third  of  a mile  wide. 
The  two  crests  of  the  dislocated  ridge  pass  each  other,  overlapping 
nearly  a mile  and  a half.  The  line  of  dislocation  intersects  the  moun- 
tain obliquely,  having  a N.  N.  E.  and  S.  S.  W.  direction,  and  the 
rocks  to  the  north-west  of  it  have  been  heaved  up  past  those  on  the 
south-east,  so  as  to  dip  in  the  same  direction — it  is  only  towards  the  south- 
western end  of  the  fault,  that  the  strata  on  the  south-east  side  dip  away 
from  the  dislocation.  Beyond  Allenville  to  the  south-west,  the  terrace 
on  the  flank  of  the  mountain  becomes  three-fourths  of  a mile  broad. 
The  rocks  of  the  lower  sandstone  division  of  F.  IV^.  form  the  brow 
of  the  shelf,  with  a less  steep  inclination  than  those  of  the  upper  divi- 
sion in  the  crest  ol’  the  ridge.  Still  further  to  the  south-west  towards 
the  termination  of  the  valle}q  the  rocks  becoming  more  perpendicular, 
this  terrace  grows  proportionally  narrower  and  is  at  last  hardly  per- 
ceptible. 

Jack's  mountain^  bounding  the  valley  on  the  south-east  side  dis- 
plays great  I'egularity  in  its  contour.  Its  crest  or  summit  is  nearly 
straight,  consisting  like  that  of  the  Stone  mountain,  of  the  upper  hard 
sandstone  of  F.  IV.  Its  strata,  generally  incline  to  the  south-east, 
very  uniformly  at  thirty  degrees  dip.  Towards  the  south-west  the 
mountain  gradually  sweeps  round  more  to  the  south,  making  a convex 
curve  on  the  side  next  the  valley.  Its  terrace  usually  between  three 
hundred  and  four  hundred  yards  broad,  widens  near  Allenville,  and 
becomes  gashed  by  deep  ravines,  exhibiting  great  uniformity  of  out- 
line, at  distances  averaging  a third  of  a mile.  Beyond  the  point, 
where  it  coalesces  with  Stone  mountain,  the  ridge  assumes  the  anti- 
clinal structure,  though  the  rocks  of  the  opposite  flanks  retain  nearly 
their  previous  dip,  that  prolonged  from  Stone  mountain,  forming  the 
north-west  side,  being  nearly  perpendicular;  while  those  continued 
from  Jack’s  mountain  slope  to  the  south-east,  at  an  angle  of  twenty- 
two  degrees.  The  broad  and  majestic  ridge  thus  composed,  traverses 
Huntingdon  county,  and  terminates  near  the  Three  Springs,  under- 
going a gradual  flexure  to  the  south  as  it  proceeds. 

The  next  belt  of  country,  proceeding  to  the  north-west,  is  that  ol‘ 
the  Seven  mountains ; but  as  a general  discription  of  this  wild  unpopu- 
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lated  district,  was  given  in  my  last  annual  report,  and  as  a detailed 
and  full  account  of  it  can  only  be  rendered  intelligible  through  the  as- 
sistance of  a geological  map  and  sections,  I deem  it  best  to  postpone 
publishing  the  result  of  our  examinations  until  the  appearance  of  my 
linal  rejjort.  I shall  therefore  offer  some  details,  intended  to  show 
the  resources  and  structure  of  Stone  valley,  and  the  general  belt  of 
formations  ranging  from  the  Seven  mountains  to  the  south-western 
side  of  the  Juniata. 


Stone  Yalky\ 

It  will  be  convenient  for  the  sake  of  brevity,  to  extend  the  name 
Stone  valley  to  the  whole  district  embraced  between  Stone  or  Jack’s 
mountain  and  Tussey’s  mountain,  as  far  to- the  south-west  as  the  Juni- 
ata, though  tliat  portion  which  lies  between  Warrior  ridge  and  Tus- 
sey’s mountain,  is  sometimes  called  the  valley  of  Shavers  creek.  This 
subordinate  valley,  extending  to  the  south-west  side  of  the  Juniata, 
assumes  the  name  of  Hartzlog  valjey,  and  afterwards,  from  the 
knob  of  Tussey’s  mountain,  five  miles  from  Alexandria,  onward  to 
the  south-west,  it  takes  that  of  Woodcock  valley. 

Confining  our  attention  for  the  present  to  the  general  valley  north- 
east of  the  Juniata,  we  may  consider  it  as  one  broad  basin  traversed 
by  a principal  synclinal  axis,  extending  from  the  coal  basin  of  Broad 
Top  mountain,  through  Terrace  mountain,  and  through  this  valley', 
and  finally  through  Milligan’s  knob,  and  thence  by  Stewart’s  knob  to 
the  Susquehanna.  The  slate  ridges,  which  range  from  the  south- 
west, following,  respectively,  the  bases  of  Terrace  mountain  and  Side- 
ling hill,  unite  in  the  central  part  of  what  we  term  Stone  valley.  Gut- 
side  of  these.  Warrior  ridge'  and  Rocky  ridge,  form  two  belts  of  the 
sandsone  F.  VII.  and  unite  like  the  slates,  but  at  a point  further  to  the 
north-east.  Encircling  the  sandstone  of  these  ridges,  are  the  next 
lower  rocks  of  F.  VI.  and  F.  V.,  ranging  together  in  a belt  along  the 
base  of  Stone  mountain  and  at  tlie  foot  of  Tussey’s.  These,  by'  their 
union,  form  the  head  of  the  valley,  F.  V.,  folding  over  the  spurs  pro- 
longed from  the  chain  of  the  Seven  mountains. 

The  only  portion  of  the  district,  which  requires  frpm  its  intricacy, 
a minute  and  detailed  investigation,  is  the  belt  composing  the  Warrior 
ridge  and  the  valley  between  it  and  Tussey’s  mountain.  This  part  is 
traversed  by  many  parallel  and  even  overiapping  axes  of  elevation. 
F.  V.,  folding  round  most  of  these  axes,  the  fossilifermis  iron  ore  is 
brought  to  the  surface,  and  therefore  much  research  has  been  nece-s- 


Ill 


sary  in  tracing  the  exact  features  of  this  section  of  the  valley'.  The 
general  synclinal  axis  of  Slorxe  valley,  lies  about  four  and  a-half  miles 
from  the  foot  of  Warrior  ridge,  and  two  and  a-half  from  that  of  Rocky 
ridge.  The  inclination  of  the  strata  on  the  two  sides  of  this  axis,  is 
nearly  equal,  being  not  more  than  from  ten  degrees  to  fifteen  degrees. 
Further  to  the  north-west,  the  dip  augments  to  twenty-five  degrees, 
and  again  diminishes  as  we  aj>proach  Warrior  ridge,  it  being  about 
five  degrees  where  the  Juniata  intersects  the  sandstone.  On  the.  other 
side,  towards  the  north-east,  it  becomes  thirty-five  degrees  as  we  re- 
cede from  the  middle  of  the  basin  to  the  first  hill,  parallel  to  Sideling 
hill ; while  in  the  next  belt  of  slate  hills,  belonging  to  F.  VIII.,  the 
dip  to  the  north-west  becomes  seventy  degrees,  and  at  the  Gap  in 
Rocky  ridge,  the  sandstone  F.  VII. , is  nearly  perpendicular. 

The  physical  features  of  Warrior  ridge,  are  somewhat  peculiar, 
though  its  structure  is  simple  and  easily  explained.  Opposite  Flun- 
tingdon  and  Petersburg,  it  is  a broad  table  land,  the  sandstone  F.  VII. 
capping  its  summit.  Along  the  top  of  the  ridge  and  in  many^  places 
at  its  flanks,  it  is  gashed  by  deep  ravines.  The  strata  are  not  quite 
uniform  as  to  dip,  undulating  gently  in  consequence  of  the  dying  out 
of  some  of  the  axes  of  the  Seven  mountains.  Towards  the  north- 
east, the  dip  augments,  and  the  ridge  accordingly  becomes  narrower, 
the  sandstone  occupying  then  only  the  south-east  half  and  the  under- 
lying limestone,  F.  VI.,  the  north-west.  Formation  VII.,  curves  round 
to  meet  the  corresponding  sandstone  of  Rocky  ridge,  about  sixteen 
miles  north-east  of  Huntingdon;  from  the  Juniata,  Warrior  ridge  con- 
tracts in  breadth  also  tov\'ards  the  south-west,  its  strata  here  being  be- 
yond the  influence  of  any'  axes  tending  to  hold  them  up  in  a wids 
belt. 

The  several  formations,  occupying  the  broad  basin  before  us,  an? 
so  analagous  in  aspect  and  composition  to  the  belts  of  the  same  al- 
ready' described  in  the  Lewistown  valley,  that  a passing  notice  of  them 
m this  place  will  suffice.  Formation  IX.,  consists  of  red  sandstone 
of  various  shades  of  colour,  alternating  with  layers  of  red  shale. 
Formation  VIII.  embraces  much  grey  sandstone,  and  towards  its  up- 
per portion,  some  beds  of  a very  massive  greyish  blue  variety'.  These 
last  are  quarried  near  the  canal  below  Huntingdon,  and  supply  an 
excellent  building  stone.  Beds  of  superior  flag  stone  occur  in  the  al- 
ternation of  F.  VIII.  and  F.  IX.  The  general  character  of  F.  VII. 
is  that  of  a white  coarse  sandstone,  which  readily  disintegrates  by  ex- 
posure. The  roads  on  Warrior  ridge  are  frequently  covered  with 
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sand  to  the  depth  of  several  inches.  The  sandstone  being  intersected 
by  a system  of  regular  and  extensive  joints  in  plains  nearly  perpen- 
dicular to  the  bedding  of  the  rock,  and  being  at  the  same  time  thu? 
easily  weathered,  its  blocks  sometimes  assume  singular  and  grotes- 
que forms,  standing  forward  in  crags  or  rising  in  remarkable  columns. 
The  Pulpit  Rocks,  near  Buntingdon,  are  an  instance  of  the  joint  ope- 
ration of  the  two  causes  mentioned. 

Some  the  of  beds  of  this  formation,  furnish  a material  admirably 
fitted  for  the  hearth  stones  of  blast  furnaces.  The  hearth  stone  of 
Mill  creek  furnace  is  procured  from  Rocky  ridge. 

The  limestone  F.  VI.  possess  very  nearly  the  same  features  which 
distinguish  it  in  the  Lewistown  valley.  An  ash-colored  and  very  ar- 
gillaceous variety  occurs  near  its  passage  into  the  underlying  shales 
of  F.  V.  This  is  not  adapted  either  for  burning  for  lime,  or  for  build- 
ing with.  When  newly  taken  from  the  earth,  it  has  a rather  durable 
aspect,  which  has  occasionally  deceived  the  engineers  who  have  used 
it  in  the  construction  of  aqueducts,  and  other  important  structures  on 
the  canal.  It  is  well  exposed  three  hundred  yards  below  the  forge  at 
Petersburg.  These  alternating  rocks  between  F.  V.  and  F.  VI.  are 
very  lliick,  and  comprise  many  of  the  hills  north-west  of  Warrior’s 
ridge.  When  tracing  the  fossiliferous  iron  wcof  F.  V.,  I shall  allude 
to  the  beds  of  that  stratum,  more  particularly  of  the  portion  connected 
with  that  valuable  layer  of  iron  ore.  Formation  V.  occurs  in  the  flank 
and  at  the  base  of  Stone  mountain,  where,  however,  the  ore  bearing 
portion  of  the  rock  does  not  form  a distinct  ridge.  The  belt  continues 
for  nineteen  or  twenty  miles  to  the  north-east  from  the  .luniata,  and 
then  expands  from  the  head  of  the  basin  between  the  Stone  and  Broad 
mountains.  Ranging  north-east  of  Greenwood  furnace,  it  folds  round 
the  end  of  Broad  mountain,  taking  an  anticlinal  form  which  throws  up 
the  ore  in  a chain  of  elliptical  hills,  where  it  is  dug  at  the  ore  banks  of 
Messrs.  Alexander  and  Diarmid.  In  this  manner  it  winds  round  the 
end  of  all  the  ridges  of  F.  IV.  between  Broad  mountain  and  Tussey’s 
mountain,  making  its  south-east  boundary  the  north-west  base  of  War- 
rior ridge,  and  then  occupies  the  valley  of  Shaver’s  creek,  and  its 
continuation  to  the  north-east,  ranging  also  to  the  south-west  into 
Hartzlog  and  Woodcock  vallies.  This  wide  belt  embraces  many 
ticlinal  axes,  between  which  lie  the  rocks  of  F.  VI.  and  F.  VII. 
These  spread  out  the  formation  in  many  changes  of  dip,  causing 
' chains  of  hills,  in  which  the  fossiliferous  ore  crops  out  upon  the  sur- 
face. 
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L on  Ores  in  Stone  Valley. 

About  one  mile  south-east  from  Mill  creek  furnace,  a deposite  of  ore 
occurs  overlying  F.  IV.  on  the  summit  of  Jack’s  mountain,  which  de- 
serves mention  from  its  peculiar  position.  From  the  ore  digging,  a 
ravine  runs  up  the  slope  of  the  mountain  towards  the  east,  on  the  north- 
west side  of  which  occurs  a ridge,  embracing  the  upper  sandstone  of 
F.  IV.  The  ore  is  on  the  very  edge  of  the  summit  of  the  mountain, 
where  it  has  been  reached  in  a shaft  of  some  depth,  which  terminates 
in  a sandy  clay  containing  the  concretions.  Reflecting  on  the  circum.- 
stances  which  have  given  rise  to  this  deposite,  one  can  hardly  resist 
the  persuasion  that  a large  bed  of  ore  in  this  situation  is  rather  im- 
probable, and  that  its  present  sandy  character  will  not  give  place  to  a 
purer  one,  when  the  mass  shall  be  penetrated  deeper. 

The  fossiliferous  ore  of  F.  V.  merits  much  more  attention,  and  de- 
serves a diligent  examination  by  mining,  cn  the  part  of  those  interest- 
ed in  this  valuable  mineral.  Though  only  one  or  two  openings  have 
hitherto  been  made  in  the  bed,  our  efforts  to  trace  it  were  in  some  de- 
gree crowned  with  success,  owing  to  the  useful  clue  afforded  by  a pre- 
vious investigation  of  the  range  of  the  several  axes  or  lines  of  elevation  , 
and  of  the  precise  place  in  the  formation  to  which  the  ore  appertains. 

The  lower  shales  of  F.  V.  are  olive  and  yellowish;  those  adjacent 
to  the  ore  are  of  a deep  buff  color.  Over  these  are  layers  of  a hard 
white  or  greyish-white  sandstone,  breaking  into  rhomboidal  fragments. 
This  rock,  which  is  not  always  present,  is  distinguished  by  its  abun- 
dance of  fossil  encrini.  Its  thickness  is  less  than  in  the  Lewistown 
valley,  but  its  fragments  are  more  scattered  at  its  out-crop  at  the 
surface,  in  consequence  of  its  inferior  hardness.  The  weathered 
pieces  have  a rotten,  worm-eaten  aspect,  and  a dirty  yellow  color. — 
This  rock  is  w-ell  known  throughout  the  valley,  and  I therefore  wish 
to  attract  especial  attention  to  it  as  the  best  guide  I can  suggest  to  the 
-position  of  the  ore.  It  will  be  remembered  that  in  the  Lewistown  val- 
ley a similar  encrinitic  sandstone  occurs  Invariably  just  below  the  ore’.; 
here,  on  the  other  hand,  it  seems  to  oterlie  it.  The  reverse  of  this 
order  of  things  prevails,  however,  at  one  of  the  excavations  undertaken 
for  Messrs.  Dorsey  and  Green,  not  far  from  the  passage  of  the  Little 
Juniata  through  Tussey’s  mountain,  the  ore  here  seeming  to  rest  above 
the  sandstone,  as  in  the  Lewistown  valley.  The  ore  has  been  opened 
to  the  north-east  of  Dorsey’s  forge,  in  the  south-west  flank  of  a hill 
running  parallel  to  Tussey’s  mountain,  in  strata  dipping  twenty-five 
degrees  to  the  south-east.  The  bed  is  nearly  eighteen  inches  in  thick- 

8 


114 


ness,  and  the  ore  is  of  the  hard  calcareous  variety.  It  shows  the 
usual  rectangular  fracture,  and  is  of  excellent  quality.  The  analysis 
to  be  found  in  Chapter  VI.,  will  show  its  composition. 

Directly  under  the  ore  lies  a bed  of  olive  colored  slate,  supported  by 
a massive  stratum  of  hard  encrinitic  sandstone.  Higher  in  the  same 
hill,  the  weathered,  fragments  of  the  sandstone  are  abundant.  The 
position  of  the  seam  of  ore  is  not  favorable  to  its  being  easily  excava- 
ted, and  the  narrowness  of  the  summit  along  which  its  outcrop  lies, 
preventing  a sufficient  percolation  of  water,  has  caused  the  ore  to  re- 
tain its  original  compactness  and  calcareous  nature,  even  near  the  sur- 
face where  usually,  under  more  propitious  circumstances,  the  ore  is 
soft  and  porous. 

On  the  same  ridge  with  the  above,  between  the  Little  Juniata  and 
the  Pennsylvania  canal,  Messrs.  Dorsey  and  Green  have  made  three 
or  four  openings.  The  most  important  is  the  one  furthest  north-east, 
where  the  vein  is  a foot  thiclc,  exhibiting  some  variety  in  composition 
and  hardness;  the  hard  calcareous  variety  lies  above,  then  another 
less  hard,  and  a third  kind  which  is  quite  soft,  apparently  resulting 
from  the  decomposition  of  the  harder  variety,  succeed.  Under  this 
seam  occurs  the  massive  encrlmtic  sandstone^  occupying  a different 
position  from  that  which  it  usually  observes  further  to  the  north-east 
in  this  belt.  The  dip  being  sleep,  the  most  eligible  mode  of  mining  it 
would  seem  to  be  to  cut  a tunnel  to  it  from  the  base  of  the  hill.  Dr. 
Dorsey  has  excavated  for  the  ore  along  the  base  of  Stone  mountain, 
and  finds  it  of  insufficient  thickness  to  be  valuable.  It  has  been  par- 
tially opened  on  the  canal,  where  it  is  four  inches  thick,  dipping 
seventy-five  degrees  to  the  north-east,  and  separated  from  the  red 
shale  in  the  upper  division  of  the  formation  by  two  hundred  and  twen- 
ty-five feet  of  olive,  buff  and  other  colored  slates.  It  has  been  opened 
elsewhere  in  the  same  range,  at  points  where  its  thickness  continues 
inconsiderable. 

Further  towards  the  north-east,  the  fossiliferous  ore  has  been  devel- 
oped by  Messrs.  Alexander  and  Diarrnid,  in  a hill  of  F.  V.,  which  ter- 
minates near  the  furnace,  and  which  curves  westwardly  and  joins 
another  hill  on  the  opposite  side  of  the  point  of  Broad  mountain. 
Where  the  stratum  expands  at  the  junction  of  these  two  hills,  the  ore 
has  been  opened.  Fragments  of  the  ore  occur  abundantly  on  the  sur- 
face, but  the  seam  is  not  visible  in  several  little  shafts  which  \yere  dug 
a considerable  time  since.  The  presumption  is,  that  the  bed,  if  reach- 
ed at  all?  proved  too  thin.  At  this  place  the  ore  probably  overlies  the 
buff  shales,  visible  in  the  shafts.  On  a road  crossing  the  hill,  and  at 
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a lower  level  than  these  excavations,  the  ore  bed  has  been  opened,  dip- 
ping nearly  to  the  west ; at  one  spot,  where  the  bed  reaches  the  sur- 
luce,  it  appeared,  when  fairly  developed,  to  be  two  and  a-half  feet 
thick,  though  at  a place  thirty  feet  from  this,  where  it  lies  under  a 
deeper  cover,  it  is  about  twenty  inches  in  thickness.  The  ore  at  this 
place  is  certainly  of  excellent  quality,  containing  much  of  the  softer 
variety,  near  the  outcrop,  in  consequence  of  the  gentleness  of  the 
dip,  which  does  not  exceed  hfleen  degrees  to  the  west.  The  above 
openings,  constitute  the  only  localities  in  the  valley  where  the  ore 
has  been  dug,  though  w.e  have  traced  it  in  many  places  on  the  surface, 
where  the  indications  are  favorable,  both  as  to  quantity  and  quality, 
taking  care  in  all  cases  to  direct  the  attention  ol'  the  owners  of  the 
tracts  to  its  occurrence.  The  localities  will  be  mentioned  in  another 
place. 

The  openings  made  by  Dr.  Dorsey  are  the  only  ones  where  the 
ore  was  detected  along  the  base  of  Jack’s  or  Stone  mountain.  The 
anticlinal  axis  of  Broad  mountain  prolonged,  has  caused  two  hills 
which  contain  the  ore.  It  is  only  at  the  junction  of  these  that  the 
ore  has  hitherto  been  opened;  but  as  these  hills  continue  on  both  sides 
of  the  end  of  Broad  mountain,  there  is  no  doubt  that  the  ore  can  be 
found  in  other  places  on  these  hills  to  the  east  and  nonh-east  of  the 
present  excavations.  The  southern  hill  terminates  at  the  furnace,  and 
it  is  doubtful  whether  the  ore  continues  thus  far,  the  strata  having 
been  much,  cut  aw'ay  by  denudation.  The  range  of  the  northern  hill 
is. not  easil}^  traceable. 

The  anticlinal  axis  of  tlie  spur  of  the  Seven  mountains,  next  north- 
west of  Broad  mountain,  in  entering  the  valley,  throws  up  a hill  of 
F.  V.,  disclosing  the  ore  near  l\Ir.  Cornelius  Davis’s.  It  continues 
at  the  surface  but  for  a short  distance.  No  fragments  of  the  ore 
itself  were  discovered,  but  the  cncrinitic  sandstone,  and  also  tlie  olive 
slate,  both  indicative  of  it,  are  visible.  The  indications  at  this 
spot  authorize  a search  for  the  ore.  The  anticlinal  axis  above  men- 
tioned, c.xlends  into  the  limestone  of  Warrior  ridge.  The  next  moun- 
tain spur  on  the  north-svest,  which  we  shall  call  the  Bear  Meadow 
mountain,  divides  into  three  ridges,  each  containing  an  anticlinal  axis. 
That  next  the  south  has  elevated  the  ore  which  may  be  seen  a little 
south  of  Mr.  George  M.  Bell’s  saw  mill,  and  which  continues  thence 
about  a third  of  a mile  north  of  Ennisville,  and  directly  north  of  Sals- 
burg.  Information  that  it  contained  the  ore,  was  important  to  the 
proprietors  interested,  though  no  particular  localities  w'ere  found  where 
the  ore  was  abundant  on  the  surface;  the  strata  here  dip  to  the  south. 
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No  difficulty  need  exist  in  recognizing  the  hill,  as  it  is  well  marked 
by  a profusion  of  fragments  of  the  encrmitic  sandstone,  in  a much 
weather  eaten  condition.  No  prominent  hill  is  here  visible  correspon- 
ding to  this,  containing  the  north-west  dipping  strata  of  this  axis. 
The  same  difficulty  occurs  in  tracing  the  ore  hills  related  to  the  mid- 
dle axis  of  tlie  Bear  Meadow  mountain,  at  least  none  are  visible  along 
a section  from  Ennisville  to  Steffy’s  tavern.  Crossing  the  rocks  south- 
eastward, however,  along  another  line  extending  from  a group  of 
houses,  three  miles  north-east  of  M‘Murtrie’s  tavern,  we  detect  the  en- 
crinitic  sandstone.  At  this  anticlinal  axis,  it  is  very  doubtful,  howev- 
er, whether  the  ore  itself  extends  thus  far.  The  same  axis  is  observed 
in  the  red  and  green  shales  above  the  ore,  in  a section  made  south  of 
M‘Murtries  house,  beyond  which  it  ceases.  The  next  axis  of  eleva- 
tion, is  that  of  the  north-western  spur  of  Bear  Meadow  mountain;  this 
has  uplifted  the  ore  in  a hill  easily  recognized.  It  is  about  one  mile 
from  Stefty’s  tavern,  and  has  a small  shanty  at  its  northern  base. 
Many  specimens  of  the  ore  were  found  of  a moderately  good  quality, 
in  an  open  field  belonging  to  Mr.  Steffy,  to  whom  it  was  pointed  out. 
The  same  ore  is  found  on  the  land  of  Mr.  Thomas  Blair,  a mile  and 
a half  from  Steffy’s,  apparently  in  the  same  range.  It  is  seen  again 
in  the  same  ridge,  a fourth  of  a mile  from  Blair’s,  on  the  farm  of  Mr. 
Starr,  and  might  readily  be  traced  through  other  farms  along  the  ridge, 
by  observing  carefully  the  indicating  rocks.  Another  ore  ridge  oc- 
curs on  the  north  side  of  Mr.  Jonas  Rudy’s  farm,  at  a little  burial 
ground.  This  probably  unites  with  the  one  above  mentioned,  when 
the  two  hills  continue  as  one,  passing  a lew  yards  south  of  M‘Murtrie’s 
tavern,  and  dying  out  between  three  and  four  miles  further  to  the  south- 
west. Appearances  indicate  that  the  ore  is  not  prolonged  as  far  to 
the  south-west,  as  where  our  section  crosses  the  strata,  two  and  a-half 
miles  north-east  of  M‘Murtrie’s.  A few  judicious  excavations  woukl 
determine  this  point. 

The  next  prominent  hill  containing  the  ore,  runs  north  of  Mr.  Jonas 
Rudy’s  farm,  passing  Mr.  William  Johnson’s  house,  and  extending  a 
short  distance  south  of  Mr.  M‘Mahen’s,  four  and  a-half  miles  east  of 
M‘Murtrie’s.  It  is  traceable  eastward  in  the  form  of  an  anticlinal  hill, 
to  the  road  leading  from  Stefiy’s  to  Pinegrove,  where  it  divides,  the 
northern  spur  passing  through  Mr.  Lighteren’s  land,  and  the  southern 
running  immediately  north  of  Mr.  .lames  Leonard’s.  The  axis  itself 
is  prolonged  into  a short  ridge  of  the  sandstone  F.  lY.  Throughout 
most  of  this  part  of  the  belt  of  F.  V.  the  ore  may  be  sought  for  with  a 
fair  prospect  of  success^ 
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The  next  ore  hill  commences  on  Mr.  Maffitt’s  place,  north  of  the- 
one  last  mentioned,  his  fields  showing  an  abundance  of  moderately 
good  ore.  The  belt  ranges  along  the  Hank  of  a ridge  of  F.  IV.,  and 
extends  through  Mr.  Robert  Moore’s  farm,  and  thence  along  the  flank, 
of  Stony  ridge  through  lands  of  Mr.  Roberts,  the  ore  appearing  in 
the  soil  in  both  places.  This  ore  ridge  is  joined  by  another  ranging 
along  the  north-west  side  of  Stony  ridge,  the  axes  of  the  two  ridges 
united,  being  visible  in  a section  from  Dorsey’s  forge  to  Petersburg, 
on  the  east  side  of  the  Little  Juniata. 

The  next  exposures  of  the  ore  are  in  some  low  and  indistinct  hills 
connected  with  Round  Knob,  which  rises  north-east  of  the  forge. — 
The  belt  in  which  the  excavation  here  made  occurs,  is  that  on  th® 
north-west  side  of  the  anticlinal  axis  of  Round  Knob.  This  range  of 
ore  extends  with  occasional  interruptions  along  the  summit  of  a ridge 
of  the  encrinitic  sandstone,  which  traverses  Hartzlog  valley,  running 
through  a farm  belonging  to  Governor  Porter,  and  thence  into  Wood- 
cock valley.  The  information  imparted  to  the  proprietors  of  lands 
containing  this  valuable  bed  of  ore,  concerning  its  exact  position  and 
range,  will  incite  them,  it  is  hoped,  to  search  for  it  by  actual  excava- 
tions. 

Another  but  unimportant  seam  of  ore,  occurs  higher  up  in  the  beds 
of  F.  V.  It  has  already  been  alluded  to,  when  treating  of  the  fossilif- 
erous  ore  of  the  formatipn  in  Lewistown  valley,  but  neither  there  nor 
in  Stone  valley  does  it  promise  to  be  of  any  value. 


Iron  Ore  in  the  Limestone  K.  VI. 

Attempts  have  been  made  to  procure  a supply  of  ore  from  the  lime- 
stone belt  at  the  base  of  Warrior  ridge,  especially  by  Mr.  Diarmid. — 
The  ore  scattered  on  the  surface,  resembles  somewhat  that  near  the 
top  of  Jack’s  mountain.  Some  specimens  procured  from  a shaft, 
seventy  feet  deep,  sunk  through  sand  and  clay,  were  tolerably  good; 
but  neither  the  structure  of  the  ridge,  nor  the  nature  of  the  overlying 
soil,  warrant  high  expectations  of  our  finding  here  a useful  deposite  of 
good  ore.  On  the  same  ridge,  not  far>  from  Couch’s  forge,  fragments 
of  ore  of  small  size  are  abundant  on  the  surface,  and  several  shafts 
were  at  one  time  dug  on  a farm  belonging  to  Mrs.  M‘Gill,  but  without 
success.  The  promise  of  a deposite  of  ore  of  any  magnitude  in  this 
belt  of  limestone  F.  VI.  is  by  no  means  encouraging. 
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Clay. 

In  addition  to  the  ore  on  Diannid’s  place,  there  is  a stratum  of  white 
clay,  which,  according  to  experiments,  seems  to  answer  for  tlie  manu- 
facture of  fire-brick  and  crucibles.  Specimens  were  presented  to  the 
State  cabinet  I)y  Mr.  Diarmid.  It  lies  in  a ravine  running  transverse- 
ly to  the  course  of  VVarrior  ridge.  I^s  cover  is  chielly  sand,  derived 
from  the  disintegration  of  the  sandstone  F.  VII. 

Section  IV. 

Of  the  belt  of  country  lying  muth-ivest  of  the  .Tuniata,  and  betioeen 
Jack's  mountain.,  ami  Tussey's  mountain. 

The  next  district  to  be  described  is  the  prolongation  of  the  v/ide  belt 
of  the  formations  which  terminate  in  Stone  valley.  By  the  interposi- 
tion of  Sideling  hill  and  Terrace  mountain,  which  terminate  together 
in  a high  synclinal  knob  on  the  south-west  side  of  the  Juniata,  the 
general  belt  before  us  is  divided  into  three  parallel  lesser  vallies,  known 
as  Hare’s  valley.  Trough  Creek  valley,  and  Woodcock  valley.  One 
principal  synclinal  axis,  traversing  the  middle  of  these,  or  the  valley 
of  Trough  creek,  the  same  formations  rise  to  the  surface  in  the  two 
opposite  vallies  of  the  belt;  that  is  to  say,  in  Hare’s  and  Woodcock 
•vallies,  the  same  rocks  dipping  to  the  north-west  in  the  former,  which 
incline  to  the  south-east  in  the  latter.  The  geology  of  these  two  ex- 
terior vallies  is  therelbre  very  similar,  while  their  general  structure  is 
remarkably  simple.  That  of  Trough  creek,  on  the  other  hand,  is  more 
diversified,  and  becomes  highly  interesting  when  we  enter  the  Broad 
Top  coal  basin,  which  occupies  its  centre.  After  devoting  a few  re- 
marks to  Hare’s  and  Woodcock  vallies,  I shall  proceed  to  describe 
Trough  creek  valley,  and  a portion  of  its  coal  field. 

Hare's  Vcdley. 

The  above  name  is  given  to  the  narrow  belt  included  between  Side- 
ling hill  and  Jack’s  mountain,  ending  at  the  Three  Springs.  Its 
features  are  remarkably  simple  and  regular.  Sideling  hill  bounding  it 
on  the  W.  N.  W.  is  a straight  ridge  of  even  summit,  the  outline  of 
which,  for  many  miles  from  the  Juniata,  is  scarcely  varied  by  a de- 
pression. Its  eastern  side  is  usually  steep,  consisting  of  the  red  argil- 
laceous sandstone  F.  IX.  for  a considerable  height.  The  summit  and 


north-western  slope,  are  formed  of  the  harder  grey  sandstone,  F.  X. 
Clear  ridge  consisting  of  the  slate,  F.  Vlll.,  extends  continuously 
through  the  valley.  Its  north-west  side  from  the  base  half  way  up,  is 
occupied  by  the  lower  beds  of  F.  IX.,  F.  VIII.  spreading  from  this 
margin  to  the  base  of  Rocky  ridge,  which  is  composed  of  the  fossi- 
liferous  sandstone  F.  VII.  The  little  valley  between  Rocky  ridge  and 
the  base  of  .lack’s  mountain  includes  the  limestone  F.  VI.,  and  the 
red  and  variegated  shales  F.  V.  The  limestone  F.  VI.  is  quarried  in 
a few  places;  and  it  may  be  useful  to  offer  a few  hints  at  present,  I’e- 
specting  the  position  of  the  purer  varieties  of  the  rock.  At  a quarry 
about  one  hundred  feet  from  the  east  base  of  Rocky  ridge,  and  near 
Mr.  Humphrey  Chilcoat’s,  the  beds  exposed,  are  rather  siliceous  and 
abound  in  Ibssils.  The  rock  exhales  a foetid  odour  when  struck. 
One  bed  here  is  of  a purer  quality.  These  layers  occur  near  the  base 
of  the  sandstone  F.  VII.,  the  purer  portions  of  the  limestone  lying 
from  twenty  to  fifty  feet  further  east  from  the  base  of  Rocky  ridge. 

Another  quai’ry  owned  by  Mr.  Jacob  Crotsley,  about  five  miles 
south-west  from  Ghilcoat’s,  holds  the  same  position  and  displays  nearly 
the  same  layers.  In  the  neighborhood  of  the  present  quarries,  the 
underlying  layers,  it  is  true,  could  not  be  readily  reached,  but  between 
Chilcoat’s  and  Crotsley’s,  spots  could  be  selected  where  they  would 
be  accessible. 

F.  V.  and  Iron  Ore. 

No  ore  is  observable  in  any  part  of  the  belt  of  red  shale  F.  V.  until 
we  approach  the  end  of  Jack’s  mountain,  where  two  hills  containing 
the  fossiliferous  ore  arise.  That  towards  the  north-west,  is  crossed  by 
the  road  leading  from  Three  Springs  to  Bell’s  furnace. 

The  limestone  layers  of  F.  V.,  were  only  found  in  one  lacality, 
which  is  in  the  neighborhood  of  Three  Spring  creek,  where  they  are 
fully  developed;  some  of  them  consist  of  good  limestone  adapted  to 
making  lime;  others  have  the  siliceous  character  usual  in  these  beds. 

Formation  VIII. 

Jjayers  of  a blue  calcareous  sandstone  passing  into  the  siliceous 
limestone,  occasionally  fossiliferous,  occur  in  a lower  portion  of  F. 
VIII.,  on  the  Juniata.  This  seems  to  be  the  representative  of  the 
cement  layers..,  found  in  other  belts  of  the  formation.  A similar  bluish 
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calcareous  rock,  too  impure,  however,  to  furnish  lime,  may  be  seen  on 
Mr.  Crotsley’s  farm,  between  his  house  and  Rocky  ridge. 

M^oodcock  Valley. 

In  giving  a sketch  of  Woodcock  valley,  I shall  embrace  the  whole 
district  included  between  Terrace  mountain  on  the  east,  and  Tussey’s 
mountain  on  the  west.  That  portion  of  this  belt  lying  between  Ter- 
race mountain  and  Warrior  ridge,  is  traversed  by  four  distinct  ridges, 
consisting  chiefly  of  the  slate  F.  VIII.  These  form  a line  of  bold 
bluffs  on  the  south  side  of  the  Juniata,  a little  below  Huntingdon. 
That  nearest  Terrace  mountain  is  called  Allegripus  ridge.  Its  sum- 
mit is  broad  and  undulating,  embracing  sometimes  three  minor  sum- 
mits. The  beds  composing  the  alternations  of  F.  VIII.  and  F.  IX., 
appear  on  the  E.  S.  E.  side  of  the  main  summit.  The  Raystown 
branch  of  the  Juniata,  generally  flows  between  it  and  Tei'race  moun- 
tain, winding  circuitously  fi’om  base  to  base.  Allegripus  ridge  is  a 
regular  range,  traceable  parallel  with  the  mountain,  to  a point  south- 
west of  Hopewell  furnace.  Another  slate  ridge  of  F.  VIII.,  hav- 
ing no  name,  lies  north-west  of  Allegripus  ridge.  This  is  succeeded 
by  Pine  ridge.  The  fourth  ridge,  also  appearing  at  the  Juniata,  ranges 
immediately  south-east  of  Warrior  ridge.  It  is  obliterated  occasionally 
for  two  or  three  miles  by  denudation. 

Warrior  ridge  has  been  alluded  to  before.  At  M‘Connelsburg,  five 
miles  from  Huntingdon,  it  comprises  two  summits;  but  traced  further 
to  the  south-east,  it  becomes  a single  ridge,  consisting  evei’y  where  of 
the  sandstone  F.  VII.  In  the  valley  between  Warrior  ridge  and  Tus- 
sey’s mountain,  the  limestone  F.  VI.,  immediately  at  the  base  of  the 
ridge,  is  succeeded  by  low  hills  of  the  coloured  shales  of  F.  V.,  the 
ore  bearing  portion  of  the  formation  lying  ad  jacent  to  the  foot  of  the 
mountain.  These  low  hills  result  from  a series  of  minor  undulations 
in  the  strata,  derived  from  the  axes  of  elevation,  existing  towards  the 
north-east.  They  are  apparent  opposite  M‘Connelsburg,  and  also  in 
a section  made  at  Mr.  Matthew  Garner’s,  twelve  miles  from  Hunting- 
don; but  they  disappear  before  we  reach  the  ore  diggings  of  the 
Trough  creek  furnace. 

Iron  Ore  of  F.V.  • ^ 

The  fossiliferous  iron  ore  lies  in  a ridge  containing  the  encrinitio 
sandstone  which  traverses  Hartzlog  valley,  and  is  prolonged  a short 
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distance  into  Woodcock  valley,  passing  through  a series  of  farms,  one 
of  which  is  the  property  of  Governor  Porter.  Further  towards  the 
south-west,  the  ore  appears  near  the  base  of  Tussey’s  mountain,  but 
does  not  occupy  a distinct  ridge.  It  is  found  at  the  foot  of  the  moun- 
tain, on  the  road  leading  from  I\Ir.  Matthew  Garner’s,  immediately 
north-west  of  the  last  house.  Specimens  of  the  ore — not  such,  how- 
ever, as  to  enable  us  to  judge  of  its  thickness  or  quality — occur  upon 
the  surface. 

The  fossiliferous  ore  has  been  opened  to  some  extent  by  l\Ir.  Savage, 
for  his  furnace,  about  a third  of  a mile  north-west  of  the  Bedford  road, 
and  between  fourteen  and  fifteen  miles  from  Huntingdon.  These  dig- 
gings were  prosecuted  for  about  four  years.  The  principal  band 
varies  from  twenty  to  twenty-five  inches  in  thickness.  The  encrinitic 
sandstone,  of  a spongy  and  porous  structure  at  its  outcrop,  overlies 
the  ore,  supporting  in  turn  beds  of  yellowish  slate.  The  strata  here 
dip  about  forty-five  degrees  to  the  E.  S.  E.  This  ore,  though  belong- 
ing to  the  same  belt  of  F.  V.,  differs  slightly  in  its  aspect  from  that  of 
Montour’s  ridge,  being,  on  the  whole,  more  laminated  and  more  highly 
fossiliferous,  and  probably,  at  the  same  depth,  somewhat  harder. 

The  next  place  in  which  the  ore  is  developed  to  any  considerable 
extent,  is  at  the  openings  which  supply  Hopewell  furnace.  These  are 
situated  several  miles  to  the  south-west  of  the  former.  Two  distinct 
seams  of  the  ore,  separated  by  eight  feet  of  slate,  are  stated  to  occur 
here — one  consisting  of  the  ordinary  kind,  the  other  of  the  hard, 
calcareous  variety.  The  thickness  of  each  was  stated  to  be  two  feet. 
Owing  to  the  want  of  time,  consequent  upon  the  lateness  of  the  sea- 
son, the  mine  was  not  explored.  The  ridge  containing  these  excava- 
tions, sweeps  round  a knob  of  Tussey’s  mountain,  and  exposes  the  ore 
in  another  place,  where  it  has  also  been  developed  for  Hopewell  fur- 
nace— one  bed  only  having  been  found,  however.  By  entering  it  at 
the  end  of  the  ridge,  a breast  of  ore,  nearly  eighty  feet  from  the  drift 
to  the  outcrop,  is  made  accessible. 

The  same  ore  occurs  in  two  ridges  between  the  last  mine  and  that 
portion  of  Tussey’s  mountain  through  which  the  road  passed  into 
Morrison’s  Cove.  Hopewell  furnace  has,  for  some  tLme  past,  been 
supplied  almost  exclusively  with  this  ore. 

Trough  Creek  and  Plank  Cabin  Vallies,  ayid  Broad  Top  Mountain. 

The  next  belt  to  be  considered,  lies  between  Terrace  mountain  and 
Sideling  hill,  and  embraces  the  four  uppermost  formations  of  one  lower 
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secondary  series.  The  first  of  these,  the  grey  sandstone  and  con- 
glomerate F.  X.  forms  the  bounding  mountains  above  named.  The 
soft  argillaceous  shale,  F.  XL,  occupies  the  general  valley  between 
these  ridges,  surrounding  on  every  side  the  elevated  table  land  of  Broad 
Top  mountain,  filling  Trough  creek.  Plank  Cabin,  Wells  and  Ground 
Hog  vallies,  and  the  little  valley  lying  between  Broad  Top  and  Terrace 
mountains.  Broad  Top  mountain,  comprising  F.  XII.  and  the  over- 
lying  coal  measures,  rises  in  the  middle  of  this  basin  of  the  I'ed  shale 
in  the  form  of  an  elevated  j)lateau. 

The  sandstone  F.  X.,  forming  the  surrounding  mountains,  is  finely 
exposed  in  the  gap  by  which  Trough  creek  finds  a passage  through 
Terrace  mountain  at  Savage’s  forge.  The  strata,  which  at  this  place 
have  a gentle  dip,  do  not  exhibit  much  diversity  of  character.  The 
lower  beds  alternating  with  the  upper  red  layers  of  F.  X.  consist  of  a 
coarse  grey  and  yellowish  sandstone,  of  sotnewhat  angillaceous  tex- 
ture, conspicuous,  like  most  other  portions  of  the  formation,  for  its 
amount  false  bedding.  Overlying  this  is  a stratum  of  buff  colored 
slate,  supporting  beds  of  rather  coarse  micaceous  sandstone,  of  vari- 
ous tints,  greenish,  grey  and  white.  Still  higher  in  the  series  are 
massive  quartzose  white  sandstones,  stained  superficially  by  iron. 
Nearly  all  the  rocks  of  F.  X.  are  more  or  less  ferruginous,  containing 
man)''  specks  and  blotches  of  the  pero.xide  of  iron,  fi’om  which  certain 
deposites  of  ore  may  have  been  derived  by  filtration.  In  these  sand- 
stones we  occasionally  find  small  plates  or  patches  of  genuine  coal^ 
rarely  of  greater  superficial  extent  than  the  area  of  a single  flattened 
stem  or  leaf  of  some  fossilized  plant.  We  also  met  with  a little  black 
slate.  Ascending  towards  the  contact  of  F.  XI.,  the  sandstone  once 
more  becomes  yellowish  and  argillaceous,  and  is  surmounted  by  the  red 
and  greenish  shales  of  F.  XL,  with  which  these  upper  beds  alternate. 
In  these  alternations  lies  an  important  bed  of  iron  ore,  to  which  I shall 
presently  recur. 

Red  and  greenish  shales  and  argillaceous  sandstones  of  the  same 
colors,  occupy  the  vallies  of  F-  XII.  already  mentioned.  Among  the 
lower  layers  of  the  formation,  we  encounter  an  interesting  band  of 
limestone,  found  in  Trough  creek.  Plank  Cabin,  and  several  of  the 
other  red  shale  vallies.  This  is  probably  the  equivalent  of  the  lime- 
stone, which  occupies  a corresponding  position  in  F.  XL,  in  the  Alle- 
gheny mountain  and  other  ridges  bordering  the  bituminous  coal  basin 
of  Somerset  and  Cambria  counties,  and  which  extends  thence  into 
Maryland  and  Virginia. 

Formations  XII.  and  XIII.  will  be  described  when  treating  of  the 
geology  of  Broad  Top  mountain. 
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Fhijsical  features  of  the  Region. 

Commencing  with  the  knob  of  Terrace  mountain,  which  terminates 
the  syncllnial  valley,  in  a remarkably  symetrical  mountain,  jutting 
boldly  forward  to  the  margin  of  the  Juniata,  the  encircling  belt  of 
mountains  here  divide,  and  form  on  the  north-west  Terrace  moun- 
tain proper,  and  on  the  south-east  Sideling  hill,  enclosing  an  elevated 
basin-formed  valley  of  the  red  shale,  sloping  with  remarkable  regula- 
rity from  this  extremity  toward  the  base  of  Broad  Top.  Sideling  hill 
running  east  of  Chilcoatstown,  bounds  Well’s  valley  on  the  east, 
while  Wray’s  hill  rising  at  De  Forest’s,  three  miles  from  Chilcoatstown, 
bounds  the  same  valley  on  the  west.  After  extending  south  some 
miles,  this  latter  ridge  curves  rapidly  backwards  for  some  distance, 
when  it  again  resumes  its  south-west  direction,  until  it  unites  with 
Broad  Top,  to  enclose  the  coal  region.  Opposite  the  curve.  Harbour 
mountain  commences,  consisting  of  the  sandstone  F.  X.,  elevated  by  an 
anticlinal  axis.  It  separates  Well’s  valley  from  another  valley  of  the 
red  shale  F.  XI.,  lying  west  of  it,  known  as  Ground  Hog  valley. 
Harbour  mountain,  dividing  into  two  ridges,  the  eastern  one  curves 
eastward  and  unites  with  Sideling  hill,  thus  shutting  in  Well’s  valley; 
the  western  one  bending  elliptically  round  the  coal  region  to  join  Ter- 
race mountain.  This  last  named  ridge  ranges  about  south-west;  trac- 
ing it  along  Trough  creek  valley,  its  south-east  side  slopes  less  and 
less  until  within  eight  miles  of  Savage’s  furnace,  where  the  ascent 
from  the  valley  to  the  summit  is  not  more  than  five  or  seven  de- 
grees. There  is  a remarkable  projection  in  the  mountain  on  the 
south-west  side  of  Norris’s  notch ; that  section  of  the  ridse  being 
heaved  to  the  west.  Something  of  the  same  feature  is  perceptible  at 
Trough  creek  gap,  to  which  point  the  axes  disturbing  the  coal  basin, 
are  distinctly  traceable.  The  mountain  from  Trough  creek  gap  to  its 
junction  at  Harbour  or  Cross  mountain,  is  extremely  regular.  The 
interval  between  the  two  ridges,  is  occupied  by  Broad  Top  mountain 
and  its  coal  basin,  the  topographical  features  of  which  we  shall  now 
briefly  sketch.  In  order  to  do  this  intelligibly,  we  must  trace  the  po- 
sition of  its  axis  of  elevation. 

Bkoad  Top  Mountain. — F.  XII.,  and  Coal  Measures. 

The  north-east  extremity  of  the  coal  basin  terminates  in  a series  of 
spurs,  formed  by  several  anticlinal  and  synclinal  a.xes.  The  portion 
of  the  coal  field  lying  towards  the  south-west,  not  having  been  yet 
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explored  by  us,  we  cannot  trace  with  precision  the  prolongation  of 
these  axes,  in  that  direction.  Broad  Top  mountain  throws  out  no 
less  than  four  spurs  into  Plank  Cabin  and  Trough  creek  vallies. 
The  first,  and  most  eastern  of  these,  is  Shirley's  knob,  or  its  con- 
tinuation; the  second  is  Kound  7.:no6,  one  of  the  highest:  the  third 
is  called  Broad  Toy:  and  the  fourth,  lying  nearest  Terrace  mountain, 
has  no  distintive  name,  but  Broad  Top.  Another  knob  called  Round 
Top,  rising  directly  at  the  furnace,  is  situated  apparently  in  a line 
between  the  last  mentioned  spurs.  Shirley’s  knob,  and  its  continua- 
tion, is  of  synclinal  structure,  and  this  axis  prolonged  north-eastward, 
is  the  axis  of  Trough  creek  valley.  South-westward  it  passes  through 
the  centre  of  Rocky  ridge,  which  is  composed  of  two  ridges,  or  at  all 
events,  may  be  described  as  having  two  summits,  between  which  lies 
Savage’s  coal  seam,  the  lowest  bed  in  the  series.  After  passing 
through  Rocky  ridge,  which,  properly  speaking,  terminates  two  or 
three  miles  south-west  of  Savage’s  coal  mine,  in  a high  conspicuous 
knob;  this  trough,  or  synclinal  axis,  crosses  the  little  valley  of  F. 
XL,  near  Mr.  Samuel  M‘Lean’s,  and  enters  the  knob  there  known  as 
Broad  Top,  beyond  which  we  have  not  pursued  it.  The  next  spur  or 
knob,  called  Round  knob,  from  its  nearly  circular,  level  summit,  con- 
stitutes the  second  lesser  basin,  formed  by  the  synclinal  axis,  which, 
leaving  it,  enters  anotlier  knob  opposite  to  it,  called  Grave  mountain, 
from  whence  it  ranges  through  the  coal  region.  The  anticlinal  axis 
interposed  between  these  two  synclinal  ones,  passes  between  Rocky 
ridge  and  Round  knob,  crosses  the  little  valley  near  M‘Lean’s,  and 
extends  thence  between  Broad  Top  and  Grave  mountains,  while  in 
the  opposite  direction,  it  can  scarcely  be  traced  to  Trough  creek. 

The  third  spur,  otherwise  called  Broad  Top,  contains  the  third 
synclinal  axis,  giving  it  therefore  a basin-like  structure.  The  second 
anticlinal  axis,  included  between  this  last  and  Round  knob,  elevates 
F.  XL  in  Plank  Cabin  valley.  The  next  spur  towards  the  west,  con- 
tains the  fourth  synclinal  axis,  which  either  enters  Round  Top  at  the 
furnace,  or  passes  to  the  west  of  it,  leaving  it  as  a hill  of  elevation, 
thrown  up  by  the  third  anticlinal  axis,  prolonged  from  between  the 
third  and  fourth  spurs.  Most  of  these  axes  expire  at  Trough  creek, 
thus  spreading,  in  nearly  horizontal  position,  the  sandstone  F.  X.  over 
a wide  tract  at  the  upper  end  of  the  valley,  denominated  the  Barrens. 
Trough  creek  forms  a natural  boundary  between  this  sandstone  and 
the  overlying  red  shale  F.  XI.  Besides  the  axes  already  mentioned, 
there  is  a synclinal  axis  in  Wray’s  hill,  and  an  anticlinal  axis  between 
this  and  Rocky  ridge.  Wray’s  hill  may  be  considered,  geologicajly, 
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as  commencing  at  De  Forest’s,  three  miles  south-west  of  Chilcoats- 
town,  though  it  is  continued  by  short  and  low  knobs  along  the  east 
flank  of  Rocky  ridge  and  Shirley’s  knob.  Further  to  the  south- 
west, it  acquires  two  summits  under  the  title  of  Rocky  ridge.  The 
western  ore  widens  beyond  the  end  of  Rocky  ridge,  and  contains  not 
only  the  synclinal  axis,  but  an  anticlinal  one.  Whether  this  latter  tra- 
verses Wray’s  hill  into  the  Harbour  mountain  is,  at  present,  uncertain. 
Thus,  at  the  north-east  end  of  the  coal  region,  we  have  in  all,  five 
basins  in  the  strata,  and  four  interposed  anticlinal  axes;  an  accurate 
knowledge  of  the  position  of  which  becomes  of  the  utmost  practical 
importance  to  develope  the  coal  seams  of  this  richly  supplied  region. 
These  axes  of  elevation  give  to  the  surface  of  the  general  coal  field 
of  Broad  Top  an  undulating  outline,  which  has  been  rendered  more 
irregular  by  the  operation  of  great  floods,  cutting  the  flanks  of  this 
elevated  table  land  into  numerous  deep  ravines.  The  tangled  thickets 
of  laurel  with  which  these  are  filled,  and  the  fewness  of  good  expo- 
sures of  the  strata,  render  the  accurate  exploration  of  this  region  a 
work  of  time  and  patience,  and  the  late  period  of  the  season  at  which 
it  was  entered  on,  prevented  our  completing  its  investigation.  Tow'ards 
its  south-west  end,  the  structure  of  the  region  becomes  somewhat 
easier  to  recognize,  the  exposures  of  the  rocks  furnishing  more  ample 
data.  Another  season,  it  is  believed,  will  place  us  in  possession  of 
full  information  respecting  the  number,  relative  position,  and  range  of 
the  several  coal  seams  and  beds  of  iron  ore,  some  details  respecting 
which,  I shall  presently  return  to. 

Directinff  our  attention  first  to  the  resources  of  the  surrounding  red 
shale  vallies,  let  us  allude  to  the  limestone  and  iron  ore  which  belong 
to  the  bottom  of  F.  XI. 


Limcst.one. 

A bed  of  greyish  or  clouded  white  limestone,  occurs  near  the  alter- 
nation of  F.  XI.,  and  the  subjacent  sandstone.  This  rock  is  som.c- 
what  siliceous,  and  probably  quite  magnesian,  burning  with  difficulty 
into  lime.  It  is  also  slightly  foetid,  and  breaks,  by  exposure,  into 
conchoidal  fragments.  In  some  localities  it  is  purer,  and  has  a 
smoother  grain.  This  band  of  greyish  limestone  is  from  two  to  three 
feet  thick.  It  has  been  opened  on  Little  Trough  creek,  where  it  is 
nearly  horizontal.  Above  this  bed,  lies  a reddish  limestone,  about 
the  same  thickness,  supporting  a red  shale-,  w'hich  is  decidedly  cal- 
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careous.  These  red  and  grey  limestones  are  evidently  equivalent  to 
those  which  occupy  a similar  position  in  the  series,  west  of  the  Alle- 
gheny mountain.  A variety,  having  a finer  grain,  is  found  on  Mr. 
Adam  Lovel’s  farm.  Here  the  rock  is  smooth,  and  has  a cherty 
lustre;  it  makes  a dark  lime.  The  belt  continues  north,  along  the 
edge  of  the  Barrens,  through  several  farms;  the  layers  being  well 
exposed.  Another  belt  should  extend  along  the  base  of  Sideling  tlill, 
where  hitherto  it  has  not  been  sought  for;  the  limestone  following 
Little  Trough  creek  to  its  junction  with  Big  Trough  creek  range,  near, 
to  this  stream  through  Plank  Cabin  valley.  A short  distance  from 
the  furnace  it  is  again  quarried,  about  three  feet  thick,  and  overlaid 
by  calcareous  red  shale;  it  has  been  employed  as  a flux  in  the  Trough 
Creek  furnace.  This  belt  should  range  through  the  Little  valley,  be- 
tween Terrace  Mountain  and  Broad  Top,  near  the  base  of  the  former. 
It  is  exposed  on  the  road  to  Stonerstowm;  it  is.  visible  at  several  points 
in  Wells’  valley. 


Iron  Ore. 

There  is  a massive  variety  of  iron  ore,  which  has  been  opened  to 
some  extent,  near  the  Trough  Creek  furnace,  and  also  in  the  vicinity 
of  Hopewell  furnace;  it  occupies  a position  at  the  very  base  of  the 
red  shale,  at  its  contact  with  the  underlying  sandstone  of  F.  X.  Oc- 
curring in  the  gently  inclined  plane  at  the  base  of  the  mountain,  this 
seam  of  ore  might  be  naturally  supposed  to  result  from  the  percolation 
of  water  through  the  ferruginous  sandstone  of  the  mountain,  but  we 
hesitate  in  adopting  this  conclusion,  when  we  reflect  on  the  position  of 
the  ore  at  Plopewell  furnace,  where  it  appears  to  exist  as  a regularly 
interstratified  bed  between  the  rocks,  much  in  the  same  manner  as  we 
iind  the  fossiliferous  ore  in  F.  V.  The  excavations  attached  to 
Trough  Creek  furnace,  are  situated  at  the  base  of  Terrace  mountain, 
about  one.  mile  from  the  forge.  The  ore  lies  in  lumps  closely  bedded 
together,. .suggesting,  by  the  regularity  of  their  position,  and  by  the 
absence  of  much  interposed  earth,  that  they  belong  to  the  outcrop  of 
a continuous  bed.  It  exists  in  about  five  different  varieties,  several  of 
which  are  very  compact  forms  of  the  ordinary  brown  iron  ore. 
When  smelted  by  itself,  it  is  stated  to  produce  a highly  coldshort 
metal.  The  analyses  to  be  found  in  chapter  VI.,  w'ill  exhibit  its 
chemical  nature. 

The  same  ore  is  opened  near  Ropewdl  furnace,  on  both  sides  of 
the  gap  in  Terrace  mountain.  T.he  excavations  on  the  north-east,  are 
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open  to  tlie  day,  but  on  the  south-west  side  of  the  gap,  the  ore  has 
been  reached  by  a regular  tunnel,  ninety  yards  in  length,  intercepting 
the  vein  ninety  feet  below  its  outcrop,  on  the  slope  on  the  mountain. 
An  air  shaft,  extending  up  the  vein,  from  the  tunnel  to  the  surface, 
exposes  it,  varying  in  thickness  from  twenty  inches  to  three  feet. 
Galleries  or  drifts  have  been  made  in  both  directions  from  the  tunnel, 
but  the  seam  of  ore  diminishes  in  thickness,  and  threatens  to  thin  out. 
A shaft  has  been  subsequently  sunk,  reaching  the  vein  at  a point 
forty  feet  below  tbe  level  of  the  tunnel,  where  it  retains  the  same 
thickness  as  above.  It  lies  immediately  at  the  contact  of  the  sand- 
stone with  F.  XI.  It  is  interstratified  with  more  or  less  clay.  The  ore 
here  is  of  three  kinds,  the  most  abundant  being  brown,  brittle,  and  of 
a smooth  jaspery  fracture,  resembling  closely  one  of  the  varieties  at 
Trough  creek.  This  species  is  said  to  make  good  iron,  and  to  yield 
fifty  per  cent.,  which-  certainly  seems  to  be  a large  amount.  The 
second  variety  is  of  a more  yellow  aspect  and  slaty  structure.  The 
oi’e  in  the  open  diggings,  on  the  opposite  side  of  the  gap,  occurs  also 
between  the  sandstone  and  red  shale.  The  contour  of  the  hill  side, 
at  this  place,  is  such  as  not  to  imply  an  origin  from  infiltration ; the 
ore  appearing  rather  to  be  the  outcrop'  of  a regular  vein.  The  ad- 
joining red  shale  occurs  in  thick  layers,  which  are  soft  and  friable, 
and  sometimes  of  a.  bright  red  hue,  immediately  contiguous  to  the  ore. 
Near  the  margin  of  the  deposite,  thin  layers  of  a sandy  ore  are  inter- 
stratified with  the- red  siliceous  shale  or  sandstone,  and  approaching 
the  vein,  the  rod  shale  is  disintegrated,  passing  to  a sandy  clay. 
Towards  the  middle  of  the  deposite,  the  ore  is  both  sandy  and  argil- 
laceous. The  principal  mine  is  about  100  yards  in  length,  and  open 
to  the  day.  The  coarse  yellowish  while  sandstone,  F.  X.,  forms  one 
side  of  the  deposite  from  which  the  ore  has  been  removed.  This 
bright  red  clay  included  among  the  ore,  answers  as  a substitute  for 
paint. 

Iron  Ore  bciiccen  F.  XL  ojid  F.  XII. 

In  the  alternating  beds  at  the  junction  of  F.  XL  and  F.  XII.,  we 
meet  with  fragments  of  ore  of  a light  chesnut  brown  color,  similar  to 
one  of  the  varieties  found  in  F.  Y.  It  would  seem  to  be  neither  rich 
nor  abundant.  This  ore  is  visible  at  the  north-east  end  of  Wray's 
hill,  which  is  composed  of  these  alternating  rocks;  and  it  occurs  also 
in  several  other  positions,  easily  traced  by  attending  to  the  stratifica- 
lipn,  and  the  range  of  the  axes  previously  mentioned. 
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Broad  Top  Coal  Region. 

The  sandstone,  F.  XII,,  which  immediately  underlies  the  coal  mea- 
sures of  Broad  Toji,  possesses  little  of  the  conglomerate  character 
which  distinguishes  it  where  it  borders  most  of  the  other  coal  fields 
of  the  State,  both  in  tlie  anthracite  and  bituminous  regions.  It  is 
hence  not  readily  distinguished,  in  all  cases,  from  some  of  the  sand- 
stones included  between  the  coal,  though  a careful  observer  will  find 
but  little  difficulty.  The  overlying  coal  measures  appear  not  to  be 
extensively  developed,  until  we  reach  the  central  and  south-western 
portions  of  the  basin.  After  devoting  a general,  but  tolerably  minute 
examination,  to  be  renewed  hereafter,  to  the  several  spurs  projecting 
into  Plank  Cabin  valley,  we  have  reached  the  conclusion  that  none  of 
these  synclinal  axes,  but  Rocky  ridge,  contains  any  coal.  The  seam 
in  Rocky  ridge  terminates  about  one-fourth  of  a mile  south-west  of 
the  gap  at  Trough  creek,  the  sandstones  of  F.  XII.  occuppying,  after- 
wards, the  whole  summit.  It  does  not  apparently  prolong  itself  intcj 
Shirley’s  knob,  the  peculiar  form  of  which  seems  to  preclude  its 
existence  there.  The  sandstone,  F.  XII.,  occuptes  this  hill  from  the 
creek  to  the  summit  of  the  knob.  We  shall  allude  in  another  place 
to  the  range  of  the  coal  seam  through  Rocky  ridge.  As  the  red 
shale,  F.  XL,  extends  far  up  the  flank  of  Round  knob,  there  is  but 
little  possibility  of  a coal  seam  in  this  spur;  and  the  occurrence  of 
the  same  stratum,  nearly  on  the  summit  of  the  Grave  mountain,  in 
the  same  bearing  as  Round  knob,  is  a further  corroboration  of  this 
opinion.  For  a similar  reason,  the  existence  of  a coal  scam  in  either 
of  the  other  two  spurs  of  Broad  Top,  which  extend  into  Plank  Cabin 
valley,  is  somewhat  doubtful ; but  this  point  will  be  definitely  settled 
during  the  coming  season.  On  Round  Top,  near  the  furnace,  no  bed 
of  workable  coal,  we  conceive,  can  occur.  The  alternating  beds  at  the 
passage  of  F.  XI.  into  F.  XII.,  may  be  observed  in  a knoll  on  Trough 
creek,  opposite  to  De  Forest’s,  which  is  a continuation  of  Wray’s 
hill.  These  consist  of  yellowish  and  greenish  sandstones,  red  shales, 
and  again  of  layers  of  a fine  grained,  very  argillaceous  green  sandstone, 
making  admirable  Vrhetstones ; these  beds  indeed  furnish  whetstones 
in  many  places  surrounding  the  coal  region.  Underlying  the  coal 
seam  at  Savage’s  mine,  there  is  a stratum  prominently  exposed  on  the 
west  side  of  the  ridge,  of  a hard  and  massive,  but  fine  grained  white 
sandstone,  speckled  with  mica.  The  angular  fragments  of  this  rock 
enable  us  easily  to  trace  it  through  Rocky  ridge.  It  is  again  seen  a 
mile  and  a-half  south  of  Savage’s  mine,  on  the  eastern  ridge,  sup- 
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ported  by  a brownish  grey  sandstone.  Below  the  latter  are  massive 
beds  of  a white  sandstone,  composed  of  granular  milky  quartz.  Pur- 
suing F.  XII.  along  Rocky  ridge,  the  upper  sandstone  maintains  its 
■character,  while  the  lower  bed  becomes  coarse — containing  grained 
white  quartz  pebbles  of  the  size  of  a grain  of  pepper,  showing  thus  an 
approximation  to  the  conglomerate  type  of  the  formation. 

Where  Trough  creek  rushes  between  Rocky  ridge  and  Wray’s 
hill,  two  and  a-half  miles  south-west  of  De  Forest’s,  is  a high  escarp- 
ment of  sandstone,  called  the  Haven  Rock.  The  best  exposed  strata 
here  underlie  all  of  those  above  described,  and  consist  of  grey,  whitish, 
and  brownish  hard  sandstones,  generally  coarse  grained,  including 
occasionally  thin  layers  of  black  carbonaceous  shale,  containing 
vegetable  impressions. 

The  Coal  Seam  in  Rocky  Ridge,  has  been  opened  adjacent  to  the 
western  summit,  about  three-fourths  of  a mile  S.  W.  of  the  gap  occu- 
pied by  Trough  Creek.  The  coal  dips  at  the  mane  sometimes  towards 
the  south,  though  more  frequently  soutli  twenty-five  degrees  east,  at 
an  average  angle  of  twelve  or  fourteen  degrees.  It  is  about  four  feet 
thick,  is  of  excellent  quality,  and  convertible  into  a good  coke.  Nu- 
merous oblique  transverse  joints  divide  it  into  rhomboidal  fragments. 
The  seam  is  overlaid,  and  also  supported  by  solid  layers  of  dark  fine 
■clay,  each  about  six  inches  thick,  which  by  exposure  are  converted 
into  a plastic  clay. 

Another  mine  has  been  opened  in  the  same  range,  about  one  and  a 
half  miles  south-west  of  Mr.  Savage’s,  where  the  coal  bed  is  stated  to 
be  four  feet  thick.  The  excavation  has  become  obliterated.  The 
seam  probably  exists  at  intervals  from  this  point,  near!}’-  to  the  end  «f 
Rocky  Ridge,  though  it  is  not  easily  traceable.  Indications  of  it 
occur  above  the  Raven  Rock,  rather  north  of  the  high  knob  which, 
terminates  Rocky  Ridge. 

Wray's  Hill. — For  several  miles  the  summit  of  Wray’s  Hill  con- 
sists of  the  alternating  beds  of  F.  XI.  and  F.  XII.  Mr.  Stumbaugh’s 
coal  diggings,  lie  about  three-fourths  of  a mile  north  ei.xst  of  Deever’s 
and  extend  from  near  the  summit  of  the  west  ridge  to  the  ravine  be- 
tween the  two  summits.  The  coal  seam  at  this  place  has  an  insuffi- 
cient covering  which  renders  it  soft;  it  is  also  slaty.  Its  position  is 
somewhat  singular,  the  alternating  beds  of  F.  XI.  and  F.  XII.  occur- 
ring not  more  than  two  hundred  yards  west  of  the  highest  opening. 
The  dip  of  the  intervening  strata  appears  not  to  exceed  twenty-five 
degrees,  making  the  extreme  thickness  of  F.  XII.  not  more  than  two 
hundred  feet,  which  accords  well  with  the  observations  made  at  other 
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places.-  The  rocks  adjoining  the  coal,  are  different,  hov/evei',  frow 
those  near  Mr.  Savage’s  mine..  At  the  upper  opening,  near  the  west 
summit,  the  strata  dip  twenty  degrees  to  south  seventy-five  degrees 
cast,  and  in  the  level  space  between  the  summits  they  are  nearly 
horizontal,  beyond  which  they  dip  slightly  to  the  west.  The  altc.'-na- 
ting  beds  of  F.  XI.  and  F.  XII.  occupying  the  western  summit,  are 
traversed  by  an  anticlinal  axis,  which  causes  this  summit,  in  its 
range  to  the  south-west,  to  become  a broad  and  level  hill,  called  tke 
Barrens,  which  is  opposite  Deever’s;  it  is  nearly  a mile  in  width.  In 
this  quarter,  the  only  coal  seam  on  the  hilt  is  M‘Lean’s,  opened  two 
mites  from  Deever’s.  The  surface  rises  into  a circular  knoll  froro 
the  general  level  of  the  barrens,  and  around  the  brow  of  this 'upper  hilt 
is  the  outcrop  of  the  coal  seam.  The  excavation  here  having  become 
obliterated,  the  thickness  of  the  coal  could  not  be  measured,  but  it  is 
.stated  to  be  four  feet,  the  bed  being  separated  by  three  inches  of  slate 
into  two  portions.^  It  rests  on  sbie  and  is  overlaid  by  sandstone.  It 
is  said  to  be  a light  inllammable  coal,  readily  consumed. 

Houck’s  coal  diggings  occur  two  miles  from  M'Lean’s  mine,  in  a 
W.  N.  W.  direction  near  Trough  creek,  where  it  separates  Wray’s 
Hill  from  Broad  Top.  The  dip  of  the  bed  is  about  six  degrees,  and 
the  difference  of  level  between  M‘Lean’s  and  this  opening,  is  ver^/ 
trivial.  The  coal  occurs  in-  two  benches,  the  lower  varying  from  oils' 
to  two  feet  in  thickness,  and  the  upper  from  one  foot  to  one  and  a-half 
feet,  tire  intervening  slate  exceeding,:  generally,  one  foot.  The  seam 
is  overlaid  by  slate,  containing  some  layers  of  sandstone.  The  coal 
eontains  more  sulphuret  of  iron  and  is  more  slaty  than  that  at  Mr, 
fciavage’s  mine.  Its  identity  with  M‘Lean’s  bed,  has  not  yet  been 
positively  ascertained. 

A seam  of  coal,  called  Cook’s  vein,  has  been  opened  near  the  mar- 
gin of  a brook  on  Broad  Top.  It  comprises  four  separate  bands  eC 
coal ; the  first,  varying  from  twelve  to  sixteen  inches,  is  a little  sul- 
phurous and  slaty,  and  is  overlaid  by  four  or  five  inches  of  slate;  the 
second  is  five  inches  thick,  much  lighter  than  the  rest,  and  overlaid  by 
sixteen  or  twenty  inches  of  slate;  the  third  is  an  excellent  coal,  two' 
feet  in  tliickness,  covered  by  three  inches  of  slate,  and  the  fourth,  or 
uppermost,  is  about  ten  inches  thick,  overlaid  by  about  three  feet  of 
slate  supporting  dark  grey  sandstone  with  vegetable  impressions.  The' 
dip  at  tills  spot  is  variable,  as  it  also  is  betv/een  this  opening  and  Miv 
Philip  Barnett’s  on  the  creek.  Vfhether  these  two  belong  to  one  bed, 
or  constitute  two  independent  seams,  a future  season  must  decide. 

At  Barnett’s  opening,  the  bottom  slate  is  very  compact,  and  contains 
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some  sulphuret  of  iron.  The  lowest  band  of  coal  is  twelve  inches 
thick,  and  is  used  by  the  blacksmiths.  Resting  upon  this,  a slate  oc- 
curs, five  inches  thick,  and  over  this  a superior  coal,  two  feet  ten 
inches  in  thickness,  one  of  the  purest  on  Broad  Top.  Above  the  coal 
lies  a compact  olive  slate,  which,  if  procurable  in  pieces  of  proper 
shape  and  size,  would  make  a tolerable  writing  slate.  Near  the  coal 
bed  occurs  some  nodular  iron  ore. 

Coal  has  also  been  found  near  Mr.  Henry  Horton’s.  There  appear 
to  be  two  seams  on  the  farm  of  Mr.  Plenry  Miller,  and  likewise  on 
tliat  of  Mr.  George  Houpt,  on  the  opposite  side  of  a deep  ravine.  At 
the  latter  spot,  the  lowest,  measures  between  two  and  three  feet  in 
thickness.  Coal  also  occurs  on  the  farm  of  Mr.  Christian  Barnett, 
one  mile  from  Phillips’s,  where  it  also  exists. 

Towards  the  south-west  end  of  the  basin,  occurs  t’ne  Kiddle  mine, 
situated  on  Six  Mile  run,  emptying  into  the  Juniata,  two  miles  below 
Hopewell.  This  appears  to  be  the  thickest  seam  of  the  Broad  Top 
hasin.  For  a considerable  distance  in  from  the  mouth  of  the  drift,  it 
measures  about  five  feet,  swelling  in  some  places  to  from,  ten  to  twelve 
leet.  The  roof  is  regular  but  the  underlying  slate  is  very  uneven, 
sometimes  rising  rapidly  and  encroaching  on  the  coal  which  is  harder 
and  less  bituminous  than  much  of  the  other  coal  in  the  region.  This 
bed  is  not  divided  by'  any  thick  layer  of  slate,  but  little  bands,  only  a 
traction  of  an  inch  in  breadth,  often  adhere  tenaciously  to  it.  Though 
the  above  opening  is  the  most  western  on  Broad  Top,  it  seems  doubt- 
lul  whether  it  can  belong  to  the  lovrest  seam,  for,  were  it  so,  the  un- 
derlying sandstone  F.  XII.  must  exist  here  in  far  greater  thickness 
than  we  have  reason  to  suppose  it  does.  At  some  distance  from  the 
mine  the  bed  ultimately  rises  to  the  east,  cropping  out  in  the  ravine 
which  separates  the  hill  in  Avhich  it  lies,  from  another  further  east- 
ward. This  latter  hill,  containing  an  anticlinal  axis,  the  coal  has 
been  swept  from  it  by'  denudation.  The  same  bed  should  crop  out  on 
the  east  side  of  this  hill,  and  accordingly'  we  find  on  the  road  to  Ti- 
gard’s mill,  a black  slate  connected  with  this  coal  seam. 

On  the  creek  between  the  second  hill  and  Tigard’s  mill,  another 
small  seam  about  eigliteen  inches  thick  is  said  to  show  itself,  there  are 
several  openings  along  Six  Mile  run,  beside  those  above  mentioned, 
hut  want  of  time  has  hitherto  prevented  their  being  examined.  A 
section  carefully  measured  along  this  stream  would  prove  a valuable 
guide  in  determining  the  number  and  relative  position  of  the  coal 
-seams  of  the  basin. 

Coal  has  been  opened  on  the  farm  of  Mr.  James  Tigard,  a mile  and 
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a-half  from  the  mill.  It  dips  south,  and  is  said  to  be  two  and  a-haif 
feet  thick.  About  two  miles  from  the  mill,  another  excavation  on  the 
land  of  Messrs.  Lloyd  and  Pattei’son  occurs  in  coal  said  to  be  five 
feet  thick,  dipping  to  the  south;  and  another  is  to  be  seen  at  Mr. 
Richard  Foster’s,  three  and  a-fourth  miles  from  the  mill,  where  the 
bed  is  two  feet  thick. 

Near  Trout  run,  about  three  and  a-half  miles  from  Hopewell  fur- 
nace, occurs  a valuable  seam  of  coal,  dipping  seven  degrees  to  the  W, 
N.  W.  but  becoming  more  inclined  as  we  recede  from  the  outcrop. 
In  the  main  drift  of  the  mine  this  bed  is  upwards  of  five  feet  thick 
and  increases  to  seven  and  even  eight  feet.  The  overlying  slate  is 
hard  and  heavy  and  like  that  ’of  the  bed  at  the  Riddle  mine.  The 
two  coals  also  resemble  each  other,  and  belong  probably  to  one  seam, 
though  they  occupy  diflerent  positions  with  regard  to  the  axis  of  ele- 
vation. Like  nearly  every  other  bed  of  bituminous  coal,  it  contains 
thin  laminm  of  slate,  and  a little  sulphuret  of  ii'on.  Between  the  above 
large  vein  and  Hopewell  furnace  there  is  another,  appearing  about  a. 
mile  and  a-quarter  further  west,  which  is  eighteen  inches  thick.  This- 
is  probably  that  which  overlies  the  Riddle  bed,  and  if  so,  the  princi- 
pal seam  should  be  found  at  a lower  level  in  the  small  ravine  of  the 
mountain.  One  point  is  clear,  that  the  seam  at  present  worked  for 
the  supply  of  Hopewell  furnace,  should  crop  out  at  least  in  three  differ- 
ent places  nearer  the  furnace  than  where  the  mines  are  now  establish- 
ed. This  information  was  imparted  to  the  manager  of  the  furnace. 

Sectiox  V. 

District  beUveen  Tussey's  mountain  and  the  Allegheny  onoiintain. 

The  next  belt  of  country  embraced  in  the  investigations  of  the  past 
year,  in  the  portion  of  the  State  before  us,  comprehends  the  interesting 
ciiain  of  vallies  lying  betv.'een  Tussey’s  mountain  and  the  base  of  the 
\licgheny.  The  exploration  commenced  in  the  neighborhood  of  Pine 
Grove,  west  of  the  termination  of  Stone  valley,  and  extended  to  the 
southern  end  of  Morrison’s  cove,  the  close  of  the  season  arresting  our 
further  progress.  The  north-eastern  extension  of  this  belt  through 
Centre  county,  was  examined  in  much  detail  dui’ing  the  previous  sum- 
mer. 

Commencing  cur  present  brief  account  of  the  formations,  with  a 
sketch  of  Tussey’s  mountain,  we  shall  trace  this  ridge  from  Pinegrove 
to  the  Raystown  branch.  Between  Pinegrove  and  the  Little  Juniata 
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river,  the  structure  of  the  mountain  is  rather  uniform.  The  white 
sandstone,  the  upper  of  the  three  divisions  of  F.  IV.,  forms  a nearly 
straight,  occasionally  undulating  summit  in  which  the  depressions  are 
few  and  not  deep.  A terrace  or  bench  occupies  its  north-west  slope, 
a considerable  distance  below  this  crest,  intersected  as  usual,  at  inter- 
vals averaging  about  three-fourths  of  a mile,  by  deep  ravines,  or  short 
vallies  of  denudation.  In  some  places,  the  terrace  nearly  rivals  the 
principal  summit  in  height.  Approaching  the  river  it  becomes  more 
depressed,  the  ravines  more  numerous,  and  the  northern  slope  of 
the  mountain  more  abrupt.  Still  nearer  the  Juniata,  the  proofs  of 
violent  denudation  by  water  are  still  more  striking,  the  margin  of  the 
terrace  appearing  sometimes  as  a bold  escapement  of  the  lower  grey 
sandstone  of  F.  IV.  That  section  of  the  ridge,  included  between  the 
Little  Juniata  and  the  main  river,  called  Short  mountain,  presents  a 
resular  summit;  but  the  denudation  has  been  such  as  to  leave  scarce- 
ly  any  terrace.  From  the  Frankstown  branch  south-west  for  a few 
miles,  the  mountain  does  not  reach  its  usual  elevation.  The  river  here 
has  its  course  in  the  soft  red  argillaceous  rocks,  composing  the  middle 
division  of  the  formation,  leaving  the  lower  sandstone  in  a small,  sharp, 
isolated  ridge  of  the  shape  of  a colossal  grave.  This  is  about  two 
miles  long,  the  river  intersecting  the  lower  sandstone  by  a gap  above 
which  it  flows  in  the  slate  F.  111.,  and  the  limestone  F.  II.  of  Canoe 
valley. 

About  five  miles  from  Ale.vandria,  the  whole  mountain  exhibits 
a remarkable  displacement  in  its  course,  forming  a flexure  like  the 
letter  S,  caused  by  the  folding  round  of  the  formation  over  a short 
anticlined  axis,  which  runs  obliquely  from  the  main  axis  of  elevation 
of  the  valley.  South-west  of  this  curve  it  pursues  a regular  course, 
with  some  trivial  inequalities,  to  Yellow  Creek,  ranging  about  south 
thirty  degrees  west,  while  its  direction  north-east  of  the  Little  Juniata, 
is  about  south  seventy  degrees  west.  Approaching  Yellow  Creek, 
there  are  several  unimportant  notches  in  the  main  summit  of  the  ridge, 
but  no  true  gap  exists  until  we  advance  within  a few  miles  of  another 
double  flexure  of  the  mountain  near  Yellow  Creek.  North-east  of 
this  stream  occui’s  a flexure  similiar  to  the  former,  produced  by  the 
termination  of  an  anticlinal  axis  deflecting  the  mountain  for  a space 
out  of  its  regular  course.  This  axis  of  elevation  is  continuous  with 
that  which  produces  a corresponding  flexure  in  the  Muncey  mountain, 
enclosing  Brush  Valley.  Fi-om  the  neighborhood  of  Yellow  Creek, 
the  mountain  becomes  higher,  more  regular,  and  exhibits  less  waste 
from  violent  floods,  the  terrace  rising  to  a great  elevation. 
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At  the  gap  of  Yellov/  Creek,  the  strata  dip  forty  degrees  to  south 
seventy-five  degrees  east.  From  this  point  to  the  gap  at  Raystovvn 
Branch,  the  formation  is  uninteiTupted,  presenting  merely  a slight 
deviation  in  its  course  near  the  termination  of  Morrison’s  Cove,  curving 
a little  more  towards  the  meridian,  where  it  forms  the  east  side  of 
Snake  Spring  Valley. 

The  slate  F.  III.  ranging  at  the  base  of  Tussey’s  mountain,  skirts 
the  eastern  side  of  the  Great  Limestone  Valley,  throughout  its  entire 
length,  maintaining  great  uniformity  in  its  aspect  and  structure.  At 
the  contact  of  this  rock  with  the  overlying  sandstone  of  F.  IV.,  we 
perceive  layers  of  black  and  dusky  olive  slate,  alternating  with  dark 
argillaceous  sandstones.  Approaching  its  inferior  limit,  the  slate  be- 
gins to  alternate  with  dark  argillaceous  limestones;  these  calcareous 
bands,  increasing  in  number  and  thickness  as  those  of  the  slate,  pro- 
gressively diminish. 

Along  no  portion  of  the  belt  does  the  slate  appear  as  a very  thick 
stratum,  its  maximum  depth  probably  not  exceeding  six  hundred  feet. 
It  generally  composes  the  lowest  part  of  the  acclivity  of  the  moun- 
tain, sometimes  extending  nearly  to  the  verge  of  the  terrace  on  its 
side  when  the  denuding  action  has  been  relatively  feeble.  At  Lower 
Colerain  Forge,  near  the  Little  Juniata,  it  gives  proof  of  considerable 
waste  by  floods,  Spruce  Creek  having  its  channel  in  this  slate,  sweep- 
ing the  foot  of  the  terrace,  while  the  dark  grey  sandstone,  the  lower 
division  of  F.  IV.  rises  from  the  stream  in  a tall  escarpment  or  w'all. 
At  the  folding  round  of  Tusscy’s  mountain  opposite  Williamsburg,  the 
slate  is  embraced  in  the  recess,  forming  two  short  hills  jutting  for- 
ward at  right  angles  from  the  main  ridge. 

Limestone  F.  II. 

The  anticlinal  axis  of  Brush  valley,  elevating  to  the  surface,  the 
limestone  F.  II.,  near  the  head  of  that  remarkable  nook,  terminates 
in  Morrison’s  Cove,  south-west  of  Martinsburg. 

The  counti-y  between  Tussey’s  mountain  and  the  first  range  of 
ban'ens,  traversing  the  central  part  of  the  main  limestone  valley,  north- 
east of  the  Juniata,  is  a gently  undulating  surface,  along  which  the 
limestone  is  elevated  by  an  anticlinal  axis,  pi’olonged  from  Penn’s 
Valley.  The  banks  of  Spruce  creek,  exhibit  occasionally  fine  expo- 
sures of  the  strata,  forming  the  south-east  side  of  this  axis,  while 
Warrior  Mark  run  intersects  it  diagonally.  The  little  Juniata  itself 
exhibits  a section  ef  this  part  of  the  belt,  showing  satisfactorily  the 
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Xrae  position  of  the  axis.  The  rocks  on  the  south-east  side  of  the  line 
of  elevation,  dip  to  the  south-east  at  an  angle  of  about  forty  degrees, 
while  the  inclination  of  those  on  the  opposite  side,  to  the  north-west,  is 
somewhat  steeper.  A section  a lew  miles  further  to  the  south-west, 
displays  a change  in  the  position  of  the  strata.  Crossing  their  out- 
crop from  the  end  of  Cove  momitain  to  Tussey’s  mountain,  the  rocks 
on  the  north-west  side  of  the  axis  are  nearly  vertical,  while  those  south- 
east of  it,  though  sometimes  steep,  have  generally  a less  inclination. 
The  line  of  elevation  in  the  limestone,  takes  here  a course  more  to- 
wards the  south.  The  bed  of  the  valley  between  the  two  mountains 
is  elevated,  and  the  slate  spreads  to  a considerable  distance  from 
the  base  of  Canoe  mountain.  The  valley  sometimes  called  Canoe 
valley,  is  traversed  south-westward  by  the  axis,  preserving  the  same 
nearly  verticle  attitude,  in  the  strata  along  its  north-west  side.  The 
Juniata  river,  after  crossing  the  valley  at  Williamsburg,  winds  along 
the  south-east  side  of  this  axis,  sweeping  sometitnes  the  base  of  the 
mountain  in  the  slate  of  F.  III.,  sometimes  cutting  through  the  lime- 
stone almost  to  its  line  of  elevation.  The  only  interruption  which 
this  anticlinal  line  presents,  is  when  it  sends  off  the  short  axis  of  ele- 
vation, which  causes  the  flexure  in  the  mountain  south-east  of  Wil- 
hamsburg.  Beyond  this  point,  to  the  other  similar  bend  in  the  moun- 
tain, at  Yellow  creek,  opposite  which  the  axis  terminates,  it  is  re- 
markably regular.  This  axis,  which  we  have  been  tracing,  termi- 
nates in  the  little  sharp  cove,  south-west  of  Martinsburg. 

In  the  wide  limestone  valley,  embraced  between  Tussey’s  mountain 
and  the  Bald  Eagle  or  Muncey  mountain,  we  have  two  parallel  an- 
ticlinal axes ; that  on  the  south-east  being  the  same  which  elevates  the 
rocks  in  Brush  and  Penn’s  valleys,  and  that  on  the  north-west,  the 
the  prolongation  of  the  axis  of  Nittany  valley,  the  included  trough 
<?r  synclinal  axis,  being  the  same  which  contains  the  Nittany  moun- 
tain. About  ten  miles  soitth-west  from  Bellefonte,  the  Nittany  valley 
axis  loses  its  symetidcal  structure;  the  strata  lying  north-west  of  it 
becoming  vertical,  and  soon  afterwards  inverted,  ranging  in  this  atti- 
tude through  Halfmoon  and  Warrior  Mark  vallies,  into  Sinking  Valley, 
five  miles  south-west  of  the  Little  Juniata.  Here  the  rocks  resume 
their  more  natural  posture,  dipping  to  the  north-west  until  the  axis 
terminates  south  of  Hollidayshurg. 

The  trough  or  synclinal  axis  of  Nittany  and  Canoe  mountains,  is 
.occupied  by  an  extensive  range  of  sandy  barrens,  which  stretches 
almost  uninterruptedly  from  the  bed  of  the  one  mountain,  to  the  com- 
aaeccement  of  the  other.  AJ.ong  this  line  there  are  few  exposures  of 
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li- 
the strata.  In  this  belt  occur  the  chief  deposites  of  brown  iron  cw'gu 
for  which  this  valley  is  remarkable.  There  would  appear  to  be^ 
however,  no  strict  rule  of  uniformity  as  respects  their  position.  A 
fertile  tract,  in  which  the  limestone  shows  itself,  borders  this  range  of 
barrens  on  both  sides,  extending  to  the  foot  of  the  bounding  mountains.- 
That  on  the  north-west  forms  the  vallies  of  Half  Moon  and  Warrior 
Mark,  while  Spruce  Creek  valley  forms  the  belt  on  the  south-east. 
The  barrens  themselves  consist  of  broken  and  undulating  hills,  sepa- 
rating in  some  places  into  two  ranges,  corresponding  to  the  two  anti- 
clinal axes  of  the  district,  enclosing  numerous  hills  of  sand  and  clay, 
between  which  we  occasionally  meet  with  exposui*es  of  the  lower  beds 
of  the  limestone.  These  intervening  lower  hills  present  no  uniformity. 
In  some  places  the  barrens  embrace  four  ranges  of  hills,  and  in  some 
places  three.  The  relation  of  these  hills  to  the  enormous  deposits  of 
iron  ore  near  them  and  among  them,  is  as  varied  as  their  topography,, 
though  something  like  system  is  observable  ; thus  on  the  north-west 
side  of  the  broad  synclinal  axis,  there  is  a long  chain  of  ore  banks, 
extending  from  near  Bellefonte  to  the  Little  Juniata,  not  departing  far 
from  the  line  of  the  Nittany  valley  axis.  The  ore  beds  lie  usually  on 
the  range  of  sandy  hills,  on  their  south-eastern  slopes,  and  near  their 
summits,  though  sometimes  they  occur  on  their  very  tops,  and  again 
on  their  sides  facing  the  north-w’est.  The  hollows  between  these 
hills  also  contain,  occasionally,  rich  accumulations.  These  are  the 
positions  of  the  large  ore  banks  of  Julian,  Curtins,  Hannah,  Bald 
Eagle  and  Huntingdon  furnaces.  The  south-eastern  anticlinal  axis 
presents  us  with  but  one  group  of  ore  banks,  namely:  those  attached 
to  Pennsylvania  fuimace,  but  there  are  a number  of  other  excavations 
in  the  intermediate  space  between  the  two  ranges. 

All  the  ore  of  this  belt  of  country  belongs  to  one  general  species, 
the  brown  or  hematitic  iron  of  mineralogists;  it  exhibits,  however,  an 
almost  endless  variety  of  sti’ucture  and  much  diversity  of  composition. 
Some  of  it  is  earthy  and  compact,  approaching  the  jaspery  iron  ore; 
some  of  it  highly  porous  and  cellular;  some  regularly  stalactitic,  re- 
ceiving the  name  of  pipe  ore,  while  other  portions  occur  in  hollow 
geodes,  often  lined  with  the  crystalline  hematite,  and  occasionally 
filled  with  water.  The  imbedding  earth  is  itself  no  less  vai’ious, 
consisting  of  clays  and  sand  of  nearly  every  hue:  brown,  yellow, 
red  and  other  tints,  derived  from  the  oxide  of  iron.  The  lumps 
of  ore  are  lodged  in  these  deposites  in  almost  evei'y  conceivable  man- 
ner; sometimes  in  isolated  pieces  in  the  clays,  sometimes  in  narrow 
layers  called  veins,  sometimes  grouped  into  bunches,,  and  sometimes 
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forming  vast  blocks,  weighing  each  several  tons.  The  chemical  com- 
position of  these  ores,  will  be  specially  alluded  to  in  the  final  chapter  of 
the  present  report,  where  mention  will  be  made  of  our  iron  ores 
generally. 

The  only  indication  to  be  relied  upon  in  seeking  for  the  ore,  is  the 
relative  abundance  of  its  fragments  upon  the  surface. 

The  Slates  of  F.  III. 

The  slate  rangino;  along  the  north-west  side  of  this  belt  oflimestone 
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vallies  displays  the  same  features  already  noticed,  as  characterising  it 
at  the  foot  of  Tussey’s  mountain. 

The  Sandsto7ie  Rocks  of  F.  IV. 

These  form  Bald  Eagle,  Brush,  Canoe,  Lock,  and  Dunning  mountains 
bounding  this  chain  of  limestone  vallies  on  the  north-west  and  west. 
At  Milesburg,  in  Centre  county,  the  strata  dip  steeply  to  the  north- 
west, their  angle  being  nearly  seventy-five  degrees.  From  this  point 
south-west  for  some  miles,  the  crest  of  Bald  Eagle  mountain,  is  high 
and  undulating,  its  south-east  fiank  containing  the  usual  terrace. 
About  eight  miles  from  Bellefonte,  its  features  change  in  conformity 
with  the  abrupt  overturn  of  the  rocks  near  the  anticlinal  axis.  The 
crest  and  terrace  of  the  mountain  become  depressed,  and  more  irregu- 
lar in  their  outline.  The  Slate  F.  III.,  rising  to  the  verge  of  the  terrace, 
and  sometimes  even  forming  a part  of  it,  while  this  shelf  is  more  fre- 
quently cut  by  deep  ravines.  These  are  quite  conspicuous  near  Han- 
nah and  Bald  Eagle  furnaces.  The  Little  Juniata  river  affords  a good 
display  of  the  rocks  of  F.  IV.  in  this  mountain,  which  ranges  with 
little  deviation  to  a point  about  five  miles  south-west  of  the  river.  It 
then  undergoes  a remarkable  alteration  in  its  outline,  the  crest  risino- 
suddenly  to  a conspicuous  height  above  the  low,  denuded  terrace.  A 
corresponding  change  in  the  attitude  of  the  strata,  explains  this  new 
feature.  The  rocks  north-west  of  the  axis,  which  for  a previous  dis- 
tance of  several  miles,  are  inverted  or  overturned  in  their  dip,  here 
assume  a less  disturbed  position,  inclining  regularly  to  the  north-west, 
the  massive  sandstones  of  the  mountain  involved  in  the  same  derange- 
ment, assuming  also  their  natural  attitude.  Throughout  that  part  of 
their  course,  where  they  stand  nearly  vertical,  or  have  been  crushed 
more  or  less  by  the  invertion,  they  have  opposed  a less  resisting  bar- 
rier to  the  tremendous  energy  of  the  denuding  waters,  which  have 
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shaped  the  vallies  and  mountain  ridges  of  our  State.  Where  the  rocks 
change  their  posture  and  take  a gentler  dip,  they  presented  a broader 
bulwark  to  the  floods,  and  have,  therefore,  undergone  a less  extensive 
devastation.  From  this  point  to  Hollidaysburg,  where  the  great  sand- 
stone formation  folds  over  the  expiring  axis  of  Nittany  valley,  the 
mountain  preserves  great  uniformity  of  structure,  its  crest  being  high 
and  regular,  and  the  terrace  broken  as  usual  at  given  intervals  by 
deep  ravines.  A slight  change  in  the  direction  of  the  mountain,  occurs 
a short  distance  north  of  Black’s  gap,  opposite  to  which  the  main 
limestone  valley  terminates  in  a little  trough  shaped  one,  about  two 
miles  in  length,  produced  by  the  scooping  out  by  the  waters  escaping 
through  this  notch,  of  the  soft  middle  strata  of  F.  IV.,  the  denudation 
of  which  usually  causes  only  a fiat  shelf  or  terrace. 

The  sandstone  belt  F.  IV.,  sweeping  round  the  end  of  the  axis  in  a 
broad  knob,  north  of  Hollidaysburg,  assumes  a north-east  direction  to 
form  the  north-west  boundary  of  Scotch  valley.  At  the  head  of  this, 
falling  into  the  synclinal  trough,  prolonged  from  Nittany  valley,  it 
curves  suddenly  back  to  the  south-west,  making  the  end  of  Canoe 
mountain,  where  it  displays  a prominent  synclinal  knob,  flanked  on 
each  side  like  those  in  Kishicoquillas  valley,  by  a broad  terrace  of  the 
middle  beds  of  the  formation.  From  this  end  of  Canoe  mountain,  the 
formation  ranges  in  a regular  ridge  for  about  five  miles.  The  Slate 
F.  III.,  occupying  every  where  its  usual  position  at  the  base  of  the 
ridge.  .Opposite  Etna  furnace,  the  mountain  exhibits  a sudden  and 
remarkable  change  in  its  strata,  which  are  heaved  by  a dislocation, 
much  to  the  west  of  their  previous  range,  and  at  the  same  time  in- 
verted, presenting  a broad  irregular  bulge  at  the  commencement  of 
the  overturn.  This  fracture  in  the  rocks  gives  rise  to  a very  compli- 
cated structure  from  this  point  to  the  gap  at  the  Juniata,  a description 
of  which  could  not  be  rendered  intelligible  v/ithout  the  aid  of  a map  and 
sections.  Short  mountain  or  Canoe  hill,  is  the  regular  prolongation 
of  Lock  mountain,  separated  from  it  only  by  the  gorge  at  the  river. 
From  this  point  to  the  end  of  Lock  mountain,  where  it  folds  under  the 
synclinal  axis,  north  of  Martinsburg,  the  formation  is  regular,  dipping 
steeply  to  the  north-west,  the  upper  division  forming  the  high  sharp 
crest  of  the  ridge  and  the  lower,  the  margin  of  a well  defined  terrace. 
Curving  as  it  passes  the  synclinal  axis,  the  whole  formation  folds  back 
tow'ards  the  north-east,  to  double  once  more  towards  the  south  in  the 
broad  and  high  knob,  south  of  Frankstown,  where  it  folds  over  the 
anticlinal  axis,  which  ranges  from  this  point  through  Brush  valley,  as 
already  described.  From  this  point,  it  pursues  a nearly  southern 
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course,  under  the  name  of  Dunning’s  mountain,  showing  conspicuous- 
ly the  effects  of  denuding  action,  until  it  curves  again  at  the  head  of 
the  valley  called  Dutch  Corner.  The  low  and  broken  double  crest  of 
the  mountain  throughout  this  part  of  its  range,  is  the  result  of  a verti- 
cal upheaving  of  the  rocks,  and  their  consequent  shattered  condition, 
by  which,  as  in  the  instance  of  the  Bald  Eagle  mountain,  the  strata 
have  been  more  readily  affected  by  denuding  currents  than  elsewhere. 
At  the  curve  of  the  mountain  at  Dutch  Corner,  its  features  change ; in- 
stead of  presenting  a double  chain  of  knobs,  one  formed  by  the  upper, 
the  other  by  the  lower,  sandstone  belts  of  the  formation,  the  whole 
stratum  doubles  over  a short  anticlinal  axis,  which  diverges  from  the 
centre  of  the  valley,  imparling  greater  height  and  regularity  to  the 
summit.  After  making  a double  flexure  round  this  axis,  and  round 
the  head  of  the  synclinal  basin  in  Dutch  Corner,  the  mountain  resumes 
once  more  a S.  S.  W.  direction.  At  the  most  eastern  part  of  the  bend, 
the  lower  strata  of  the  formation  coalesce  with  the  corresponding  ones 
in  Tussey’s  mountain  opposite,  thus  closing  up  the  lower  end  of 
Morrison’s  Cove,  leaving  only  a narrow  rugged  passage  between  it 
and  the  next,  or  Snake  Spring  valley  on  the  south.  The  mountains 
soon  separate,  the  same  anticlinal  axis  elevating  the  limestone  in  the 
southern  part  of  iMorrison’s  Cove,  and  lifting  this  rock  to  the  surface  in 
the  adjoining  valley  just  mentioned. 

From  the  end  of  Lock  mountain  to  the  synclinal  axis  S.  E.  of 
Woodbury,  which  is  a prolongation  of  that  passing  through  the  knob 
of  Lock  mountain,  Morrison’s  Cove  embraces  two  lines  of  elevation, 
and  one  of  depression,  in  the  strata.  The  axis  of  Snake  Spring- 
Valley,  commences  at  Frankstown,  and  passing  through  the  knob  just 
south  of  it  and  through  Brush  Valley,  traverses  the  Cove,  and  enters 
Snake  Spring  Valley  by  the  pass  above  described.  The  rocks  on  the 
east  of  this  line  dip  east  twenty-five  degrees,  while  those  on  the  west 
dip  forty-five  degrees  to  the  west,  and  are  in  some  places  vertical. 

Iron  Ores. — Near  the  line  of  this  axis  we  have  a belt  of  barrens, 
composed  of  superficial  sand  and  clay  with  ii’on  ore,  similar  to  that 
noticed  in  the  same  limestone  range  further  to  the  north-east.  The 
denudation  in  Morrison’s  Cove,  having  been  less  than  in  the  other 
part  of  the  belt,  the  deposites  of  clay  and  sand  occupy  a wider  zone 
along  its  centre.  Connected  with  Sarah  and  Woodbury  furnaces,  there 
are  many  extensive  excavations  for  iron  ore;  but  want  of  space  will  not 
permit  me  to  describe  these  and  the  other  interesting  mines  of  this 
belt  in  detail,  or  do  more  than  present  a brief  sketch,  together  with 
some  analyses  of  the  characteristic  varieties  of  the  ore.  The  ore  be- 
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iongs  to  the  brown  hematitic  species,  common  in  the  limestone  vallies, 
its  two  predominant  varieties  being  the  compact  brown  ore,  either  in 
large  masses,  or  minute  fragments,  and  a massive  cellular  ore  of  a 
somewhat  lighter  tint.  Another  belt  of  ore  deposites,  occupying  the 
other  anticlinal  axis  of  the  cove,  presents  a greater  diversity  of  forms. 

Springfield  furnace  has  around  it  several  ore  banks  which  furnish 
a great  variety  : one  yielding  a large  supply  of  rich  ore  mingled 
with  much  sulphuret  of  iron;  another  affording  a dark  variety,  in 
great  abundance,  containing  much  oxide  of  manganese,  while  another 
bank  supplies  a hard  and  siliceous  lump  ore.  But  besides  these  kinds 
there  is  an  immense  quantity  of  ore  of  superior  quality. 

The  ore  banks  of  Rebecca  furnace,  produce  also,  many  sorts. 
One  furnishing  in  part  pipe-ore  of  the  richest  kind;  another  a com- 
pact hematite  in  large  lumps  and  hollow  nodules  of  every  size  and 
form;  and  another,  an  ore  so  sulphurous  as  to  be  unfit  for  the  fur- 
nace. The  analyses  in  chapter  VII. , will  exhibit  the  usual  composi- 
tion of  the  better  kinds  of  ore  found  so  abundantly  along  this  central 
l^eltin  Morrison’s  Cove. 

Snake  Spring  Valley,  is  but  the  northern  termination  of  a long  and 
rather  regular  valley  of  elevation,  which  south  of  the  Raystown  Branch 
of  the  Juniata,  takes  the  name  of  Friend’s  Cove.  It  consists  cen- 
trally, of  the  limestone  F.  II.  bounded  on  each  side  by  the  overlying 
slate,  ranging  at  the  foot  of  Tussey’s  mountain  on  the  east,  and  Dun- 
ning’s or  Evitt’s  mountain  on  the  west.  From  the  head  of  Snake 
Spring  Valley,  it  is  traversed  by  an  anticlinal  axis,  on  the  western 
side  of  which,  the  limestone  is  sometimes  nearly  vertical,  and  is  every 
where  steeper  than  on  the  eastern.  This  cove  or  valley,  has  not  yet 
been  explored  in  detail. 


Of  the  Valley  at  the  base  of  the  Alleghenij  Mountain. 

Red  and  Variegated  Shales,  F.  V. 

The  north-west  flank  of  Bald  Eagle  mountain  being  generally  cov- 
ered throughout  its  lower  half  by  a deep  deposite  of  debris,  washed 
from  the  adjoining  ridges,  the  shales  of  F.  V.  are  visible  in  but  few 
exposures  from  Milesburg,  to  the  Juniata  river.  This  formation  has 
been  penetrated  at  a number  of  points  in  pursuit  of  the  fossiliferous 
iron  ore  which  belongs  to  its  middle  strata,  and  though  some  of 
the  calcareous  layers  have  been  found  slightly  impregnated  with  oxide 
of  iron,  the  true  fossiliferous  ore  has  not  been  yet  discovered.  Several 
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openings  have  been  made  at  Julian  and  Hannah  furnaces.  Here  the 
shales  occupy  the  slope  of  the  mountain,  and  where  the  dip  is  vertical, 
extend  sometimes  to  its  summit.  The  lower,  more  gentle  acclivity 
of  the  mountain,  formed  by  the  soft  shale,  is  usually  covered  wdth 
oak;  the  higher  and  steeper  slope  caused  by  the  sandstone  F.  IV, 
sustains  more  generally  pines.  This  order  of  things  prevails  to  the 
point  where  the  vertical  attitude  of  the  rocks  passes  into  a more  gentle 
dip,  accompanied  by  an  increased  altitude  of  the  ridge,  beginning 
about  five  m.iles  north-cast  of  Tyrone  Gap.  From  this  point  the  fos- 
siliferous  ore  occupies  its  usual  position  in  the  stratum  on  the  north-west 
slope  of  the  mountain,  at  a short  distance  from  its  base,  its  outcrop 
being  designated  by  a slight  elevation.  The  ore  varies  from  ten 
to  sixteen  inches  in  thickness.  It  is  compact  and  moderately  rich, 
and  is  a.ssociated  with  calcareous  beds  containing  bat  little  oxide  of 
iron.  Both  the  ore  and  the  calcareous  layers,  are  interstratified  with 
beds  of  olive-coloured  slate,  unaccompanied  by  any  statum  of  sand- 
.stone  either  above  or  below  them,  such  as  designates  the  ore  in  the 
Lewistown  and  Stone  Vallies.  Near  Bell’s  furnace,  the  ore  has  been 
opened  in  several  places.  When  mixed  with  the  compact  brown 
ores  from  the  limestone  belt  on  the  south-east,  a very  superior  iron  is 
abundarWy  ])roduced. 

Formation  V.,  attended  by  its  belt  of  fossiliferous  ore,  maintains  the 
same  position  near  the  loot  of  the  mountain,  until  the  rocks  fold  over 
the  articlinal  axis  at  Hollidaysburg.  Here  the  inclination  of  the  bed 
is  very  gentle.  Hollidaysburg  stands  upon  the  ferruginous  layers,  in 
the  upper  part  of  h.  \ .,  iurther  south  Ifom  the  knob  of  the  mountain 
than  the  outcrop  of  the  genuine  seam  of  ore.  Near  Frankstowm,  the 
fossiliferous  ore  is  met  with  among  the  olive  shales  of  F.  V.,  associated 
v.'itn  a few  thin  calcareous  and  ferruginous  layers,  and  unaccompanied 
by  any  bed  of  sandstone  of  sensible  thickness.  The  layer  of  ore  at 
this  place  is  fourteen  inches  thick,  and  near  its  outcrop  is  of  very 
superior  quality,  containing  but  little  calcareous  matter.  It  is  smelt- 
ed in  the  Frankstown  furnace  by  itself  and  affords  a large  proportion 
of  iron.  Ihe  mine  is  on  the  south  slops  of  the  mountain,  and  one 
mile  north  cast  of  Frankstown. 

Several  exposures  of  a thin  impure  fossiliferous  ore  are  vissible  in 
the  town  of  Hollidaysburg ; but  these  occur  too  high  in  the  formation 
to  be  a part  of  the  true  ore  bed.  This  lerruginous  calcareous  seam  is 
associated,  moreover,  with  a different  group  of  rocks  from  those  which 
imbed  the  true  fossiliferous  ore,  as  we  may  plainly  beliold,  in  a fine 
section  of  the  strata  on  the  Portage  railroad,  three-fourths  of  a mile 
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'Above  the  tovvn.  At  this  place  we  witness  a number  of  the  same 
ferruginous  calcareous  seams,  from  one  to  eight  inches  thick,  interstra- 
titled  with  variously  coloured  shales,  sometimes  several  feet  in  thick* 
ness,  and  with  still  thicker  beds  of  sandstone.  Some  of  this  fossilife* 
I'ous  material  is  moderately  rich  in  iron,  while  other  portions  are  hard 
and  superabound  in  calcareous  matter.  After  doubling  over  the  anti- 
clinal axis  at  Hollidaysburg,  the  ore  bearing  formation,  F.  V.,  takes 
its  course  along  the  base  of  Brush  Mountain,  bordering  Scotch  Valley 
on  the  north-west.  We  have  here  the  same  condition  of  things  as 
Upon  the  north  side  of  the  axis,  F.  V.  forming  the  base  and  lower 
slope  of  the  mountain,  and  a low  protuberance  on  the  flank,  marking 
the  range  of  the  fossilifcrous  ore.  It  is  exposed  in  a number  of  places, 
though  hitherto  it  has  not  been  extensively  opened. 

The  shales  of  F.  Y.,  folding  round  the  end  of  Scotch  valle}",  here 
called  the  Beaver  Dams,  assume  a south-west  direction  along  Gance 
mountain,  ranging  regularly  as  far  as  the  dislocation  north  of  Wil- 
liamsburg, where  the  stratum  becomes  involved  in  the  sudden  inver- 
lion  which  affects  all  the  rocks  of  the  mountain,  becoming  concealed 
until  the  ridge  terminates  at  the  river,  where  the  beds  appear  in  the 
most  contorted  and  disturbed  position.  Here  a number  of  excavations 
have  been  made  in  quest  of  the  fossiliferous  ore,  but  the  strata  are  so 
confused  and  crushed  that  it  is  not  traceable  for  any  distance,  appear- 
ing to  divide  in  some  cases  into  several  thin  calcareous  seams,  slightly 
impregnated  with  iron.  It  is  barely  possible,  however,  that  these  repre- 
sent not  the  true  fossiliferous  ore,  but  the  ferruginous  and  calcareous 
layers  found  at  Hcllidaysburg.  On  the  north  side  of  Canoe  hill,  the 
shales  assuming  their  regular  position,  or  a steep  north-west  inclination, 
the  ore  exists  in  a thin  bed  of  porous  structure,  between  six  and  eight 
inches  thick,  unaccompanied  b)'"  any  thick  layer  of  sandstone.  It  has 
been  opened  for  the  adjoining  furnace,  but  will  not  repa}?-  the  cost  of 
mining  it. 

The  formation  resting  steeply  on  the  flank  of  Lock  mountain,  rises 
high  up  on  its  north-west  acclivity,  and  is  thickly  covered  l)y  fallen 
earth  and  fragments  from  the  ridge.  Ranging  to  the  south-west,  it 
curves  round  the  loop  or  recess  of  Old  Town  run,  following  the  re- 
curving spur  of  the  ridge  with  a gentle  south-east  dip.  In  this  part  of 
its  course,  the  fossiliferous  ore  is  embraced  in  the  hills  at  the  base  of 
the  mountain,  being  discoverable  on  the  surface  in  numerous  rich 
specimens.  The  bed  itself  was  found  exposed  two  and  a-half  miles 
from  the  head  of  the  loop.  The  ore  is  good,  though  only  seven  inches 
thick.  A thicker  seam  may  exist,  but  such  was  not  discovered.  The 
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oi'e  bearing  fonnalion  folds  over  the  anticlinal  axis  in  the  Broad  Knob, 
south  of  Frankstown,  to  follow  Dunning’s  mountain,  towards  the 
south.  This  ridse  havino;  its  strata  vertical  throughout  a course  of 
many  miles,  tlie  shales*  F.  Y.,  rise  in  this  case  as  they  usually  do,  high 
up  upon  its  slope.  At  the  gap,  near  Martha  forge,  they  form  a con* 
stituent  part  of  the  mountain,  the  limestone  F.  VI.  and  sandstone  F. 
"fll.  lying  at  its  base.  As  far  south-west  as  Sarah  furnace,  the  fos- 
siliferous  ore  does  not  show  itself  on  the  surface,  in  consequence  of 
this  state  of  things,  the  only  exposures  of  the  strata  being  in  M‘Kee’s 
gap  at  Martlia  forge.  At  this  place,  some  of  the  upper  shales  adja- 
c.ent  to  the  lim.estone,  are  visible,  but  the  fossiliferous  ore  cannot  be 
detected  by  any  indications  on  the  surface,  the  portion  of  the  stratum 
containing  it  being  too  much  concealed. 

Limestone  F.  VI.,  and  Sandsio?ie  F.  VII. 

Ranging  near  the  base  of  the  Bald  Eagle  or  Muncey  mountain,  and 
the  ridges  forming  their  continuation  towards  the  south,  the  fossiliferous 
limestone  and  overlying  sandstone  usually  form  a more  or  less  dis- 
tinct ridge,  which  is  sometimes,  however,  obliterated  by  denudation. 
The  average  thickness  of  the  limestone  is  probably  about  two  hun- 
dred feet,  while  the  coarse  sandstone  that  surmounts  it,  is  usually  not 
:nore  than  one-fourth  of  this  thickness.  From  Milesburg  to  the  Little 
Juniata,  in  consequence  of  the  nearly  vertical  attitude  of  the  strata, 
both  of  these  formations  are  very  obscurely  exposed.  They  rest 
close  under  the  base  of  the  mountain,  while  the  dark  slates  of  F. 
VII.  generally  occupy  the  valley  between  them  and  the  Allegheny 
mountain.  At  Julian  furnace  they  do  not  appear  on  the  surface;  but 
from  information  imparted  to  the  proprietor,  respecting  the  position 
of  the  limestone,  it  has  since  been  reached,  thus  saving  him  the 
necessity  of  procuring  a flux  from  liie  other  side  of  the  mountain, 
A range  of  sink  holes  at  the  base  of  the  ridge  generally  indicates  the 
position  of  this  limestone.  It  forms,  b.owever,  a short  ridge  at  the 
ibot  of  the  mountain,  a few  miles  south-'.vest  of  Bald  Eagle  furnace, 
continuing,  with  occasional  interruptions,  nearly  to  J.hCammit’s  forge, 
A few  massive  beds  of  the  overlying  sandstone  occupy  the  north-west 
slope  of  this  ridge,  beyond  which,  to  the  north-west,  commence  the 
slate  of  hills  of  F.  VIII.  Where  the  river  cuts  the  ridge,  one  mile 
south-west  of  Crotzer’s  forge,  the  whole  thickness  of  the  sandstone 
stratum  is  betw'ecn  sixtj^  and  seventy  feet. 

There  is  a change  in  the  attitude  of  these  two  formations,  corres- 
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ponding  to  ihe  altered  posture  of  all  the  rocks,  commencing  at  the 
rise  in  Brush  mountain,  five  miles  south-west  of  Tyrone  gap,  their 
previous  steep  inclination  to  the  north-west,  giving  place  to  a gentle 
dip,  succeeded  further  to  the  south-west  by  an  anticlinal  axis,  occur- 
ring at  some  distance  from  the  base  of  the  mountain.  The  trough  in 
the  strata,  between  the  mountain  and  this  anticlinal  axis,  embraces  a 
synclinal  ridge  of  the  sandstone  F.  VII.,  supporting  the  lower  dark 
slates  of  F.  VII.,  in  the  vicinity  of  Bell’s  ore  bank.  This  synclinal 
axis,  analagous  in  all  respects  to  those  previously  described,  as  tra- 
versing the  Lewistown  valley,  contains  the  valuable  ore  banks  of 
Bell’s  and  Allegheny  furnaces,  the  ore  existing  apparently  at  the 
former,  in  precisely  the  same  geological  relations  before  adverted  to, 
as  marking  its  situation  north  of  Waynesburg,  at  the  head  of  the 
Juniata,  in  Little  Cove,  and  elsewhere.  The  ore  itself  exhibits  very 
nearly  the  same  structure,  being  dark  brown  and  cellular,  the  cavi- 
ties sometimes  empty,  sometimes  filled  with  clay,  sometimes  with  a 
loose  nucleus  or  enclosed  lump  of  undecomposed  blue  protocarbonate 
of  iron.  That  of  Bell’s  bank  is  frequently  siliceous,  though  it  is  pro- 
ductive and  yields  a good  iron.  The  excavation  occurs  one  mile 
from  the  north-west  base  of  Brush  mountain.  The  ore  bank  attached 
to  the  Allegheny  furnace  is  in  the  same  range,  about  four  miles 
remote  from  the  furnace.  This  is  a much  larger  excavation  than  the 
former.  The  ore  is  of  the  same  varieties,  embracing,  however,  a 
greater  proportion  of  the  large  cellular  lumps.  The  deepest  part  of 
the  digging  exposes  a yellowish,  porous  sandstone,  near  the  contact  of 
F.  V^I.  and  F.  VII.,  with  ore  infiltered  between  its  fissures.  The  clay 
deposites  of  this  synclinal  axis  have  been  derived  from  the  disintegra- 
tion of  this  soft  rock,  which  is  much  impregnated  with  iron.  Near 
Allegheny  furnace,  another  ore  bed  occurs  in  the  clays  of  this  trough. 
This  consists  almost  entirely  of  'pipG.  ore^  from  which  some  large  and 
beautiful  stalactitic  columns  have  been  obtained.  The  ores  of 
Allegheny/  furnace  seem  not  to  have  been  produced  from  the  black- 
slates  at  the  base  of  F.  VIII.,  but  rather  from  the  soft  yellow  ferru- 
ginous sandstone  near  the  bottom  of  F.  VII. 

The  valley  between  Brush  and  xillegheny  mountains,  exhibits  some 
change  in  its  features,  from  where  the  anticlinal  axis  shows  itself. 
From  M‘Cammit’s  forge  or  Tyrone  Gap,  the  valley  expands  by,  a 
change  in  the  direction  of  both  mountains,  changmg  from  a breadth 
of  two  or  three  miles  to  one  of  six  or  seven  miles.  It  assumes  very 
nearly  the  character  which  it  has  at  its  other  end,  near  the  Susque- 
hanna. Pleasant  valley  and  Logan  or  Tuckahoe  valley,  occupy  a 
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part  of  this  broad  interval.  The  anticlinal  axis  elevating  F.  VI.  and 
F.  Vll.,  forms  a range  of  hills  or  ridges,  separated  from  the  Brush 
mountain  by  a little  valley,  and  from  the  slate  hills  to  the  north-west, 
by  another  ; this  axis  does  not  extend  south-west  of  Allegheny  furnace. 
Beyond  this,  the  mountains  fold  over  the  other  or  main  anticlinal  axis 
of  the  mountain,  at  Hollidaysburg,  and  display  a symetrical  and  beau- 
tiful feature  in  the  topography. 

From  Allegheny  furnace,  the  belt  of  hills  composed  of  the  limestone 
and  overlying  sandstone,  after  passing  Duncanville,  sweep  in  a regu- 
lar curve  south  of  Hollidaysburg,  and  take  a direction  along  the  south- 
east side  of  Brush  mountain.  Formation  VI.  is  here  in  its  middle  beds 
a pure  blue  limestone,  but  partakes  near  its  contact  with  F.  V.  and 
F.  VII.,  of  tlie  aluminous  character  of  the  former,  and  the  sandv 
nature  of  the  latter.  The  limestone,  together  with  the  sandstone 
which  it  supports,  preserve  their  position  in  a prominent  ridge  through- 
out their  course  along  the  north-west  side  of  Scotch  valley.  About 
five  miles  from  the  river,  near  the  head  of  this  synclinal  basin,  these 
strata  sweep  round  to  pursue  the  base  of  Canoe  mountain,  in  its  course 
to  the  south-west.  Like  all  the  strata  near  them,  they  are  implicated 
in  the  invertion  or  overturn  of  that  ridge,  which  we  have  already 
more  than  once  alluded  to,  and  appear  much  contorted  at  the  gap  of 
the  Juniata.  This  disturbed  condition  of  things  prevails  for  some 
distance  along  the  western  side  of  Lock  mountain,  until  approaching 
the  “loop”  the  formations  become  more  regular,  and  curving  round  at 
the  head  of  this  synclinal  basin,  they  range  towards  the  knob  south 
of  Frankstown.  Here,  as  in  the  case  of  F.  IV.,  beneath  them,  they 
fold  over  the  anticlinal  axis,  to  pursue  their  course  near  the  base  of 
Dunning’s  mountain.  These  formations  compose  a regular  chain  op 
hills  encircling  the  isolated  tract  of  F.  VIII.,  in  the  centre  of  tins 
basin  of  Scotch  valley  and  Old  Town  Run.  The  limestone  along 
Lock  mountain,  is  for  some  distance  blended  with  the  slope  of  the 
ridge;  but  where  the  nearly  vertical  dip  is  replaced  by  a gentle  one.  a 
short  distance  south-west  of  the  river,  then  the  limestone  and  overh  - 
ing  sandstone  leave  the  foot  of  the  mountain,  and  form,  as  usual,  a 
riJc:e  to  themselves. 

'I’he  anticlinal  axis  elevating  the  high  knob  south  of  Frankstown, 
overlapping  or  passing  the  anticlinal  axis  of  Brush  mountain,  north  of 
Hollidaysburg,  the  two  form  between  them  a small  synclinal  trougl;, 
in  the  sandstone  F.  Vll.,  immediately  at  Frankstown,  in  the  middle  of 
which,  occurs  a shallow  belt  of  F.  VIII.  This  collapsed  axis  extends 
but  two  miles  north-east  of  the  town,  terminating  in  a little  contortion 
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of  the  limestone,  which  soon  disappears  in  the  general  south-east  dip» 
of  that  formation,  in  Turkey  ridge,  along  the  margin  of  Scotch  valley, 
in  the  little  belt  of  slate  referred  to,  should  occur  the  band  of  iron  ore 
characteristic  of  the  lower  part  of  that  formation  in  other  districts,  but 
ft  is  probable  that  the  calcareous  and  ferruginous  layers  of  the, forma- 
tion, have  cither  been  washed  away,  or  did  not  enter  originally  as  a 
part  of  the  stratum.  The  fine  grained  argillaceous  sandstone  at  the 
bottom  of  F.  VII.,  to  which  we  ascribe  tlie  ore  banks  of  Allegheny 
furnace,  a[)pears  in  this  neighborhood  to  be  very  thin,  and  almost 
vanishes  as  we  proceed  to  the  south-west., 

Olive  Slate  F.  VIII. 

The  belt  of  dark  slate,  together  with  the  overlying  rocks  of  F.  IX. 
lying  at  the  base  of  the  Allegheny  mountain,  show  a tract  of  gently 
rounded  hills,  divided  by  irregular  ravines.  Sometimes  these  hills 
form  two  ranges,  separated  by  somewhat  regular  hollows;  but  these 
uniform  features  in  the  topography  are  not  of  great  extent.  The- 
valley  of  the  Bald  Eagle  creek,  at  Milesburg,  formed  by  the  floods 
escaping  through  the  gap,  is  a level  plane,  for  some  distance,  enclosed 
between  these  slate  liiils  and  the  Bald  Eagle  mountain.  Towards  the 
south-west,  the  slate  hills  encroach,  and  leave  but  a narrow  valley  be- 
tween them  and  the  ridge.  This  occurs  at  Hannah  furnace,  two  miles 
south-west  of  which,  the  slate  hills  lie  at  the  very  base  of  the  moun- 
tain, in  consequence,  no  doubt,  of  the  vertical  attitude  of  all  the  strata. 
Beyond  this  to  the  south-west,  they  again  recede,  leaving  a little  valley 
d, rained  by  the  head  waters  of  the  Little  Juniata,  A section  crossing 
the  slate,  and  the  overlying  beds  of  F.  IX.,  along  Wallace’s  run,  ex- 
hibits a dip  of  about  forty  degrees  to  the  north-west.  Further  to  the 
south-west,  the  inclination  of  the  beds  is  occasionally  steeper;  but  thC' 
uptilting  of  the  strata  which  has  brought  the  slate  near  the  foot  of  the 
mountain,  docs  not  so  much  aflect  it  as  the  other  strata,  immediately 
south-east,  which  have  passed  into  a nearlj'  perpendicular  attitude. 
Near  Hannah  furnace,  ten  miles  from  the  gap  of  the  Little  Juniata, 
the  hill's  of  F.  VIII.  and  F.  IX.  are  higher  and  bolder  than  usual. 
They  continue  thus  until  south-west  of  Bald  Eagle  furnace,  where  they 
recede  from  the  mountain,  leaving  Logan’s  valley  between.  They 
then  become  lower,  and  present  gentler  slopes.  These  features  e:u 
tend  along  Logan  and  Pleasant  vallies,  the  lormation  still  preserving  a 
regular  dip  to  the  south-west,  until  the  whole  sweeps  over  the  subsi- 
ding anticlinal  axis,  of  Brush  mountain,  four  miles  south-west  of  Hoi- 
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Jidaysburg.  Opposite  Blair’s  gap,  the  rocks  ait  dip  at  a moderate 
angle  to  the  north-west.  Near  Newre}V  we  have  an  anticlinal  eleva- 
tion in  the  valley  between  Dunning’s  mountain  and  the  Allegheny, 
leaving  a trough  in  the  rocks  at  the  base  of  the  former  ridge,  in  the 
continuation  of  the  synclinal  axis- of  Frankstown.  The  black  slate  at 
the  bottom  of  F.  VIII.,  extends  In  a narrow  belt  along  this  trough  to 
Frankstown,  where  it  disappears. 

As  before  stated,  a large  tract  of  F.  VIII.,  occupies  the  middle  of 
the  basin  of  Scotch  Valley  and  Old  Town  run.  The  highest  beds  of 
the  formation  left  in  the  centre  of  this  valley,  are  the  grey  sandstones 
and  dark  olive  slates  of  the  upper  portion  of  the  stratum.  . 

From  Newrey''  south-west,  the  formation  resumes  its  regular  W.  N. 
W.  dip,  at  an  angle  generally  exceeding  thirty  degrees.  The  belt  has 
not  been  yet  traced  further  in  that  direction  than  Sarah  furnace,  in 
Bedford  county.  Minute  and  careful  observations  were  made,  with  a 
view-  to  detect  the  existence  of  a vein  of  iron  ore  analagous  to  that 
found  in  the  lower  portion  of  the  stratum  in  Lewistown  valley  and 
Little  Cove,  but  hitherto  without  success.  . The  absence  of  a visible 
outcrop  of  the  ore  may  arise,  in  part,  from  tlie  non-appearance  of  the 
narrow  trough-like  ridges  of  the  sand  stone  F.  Vll.  which  elsewhere 
sustains  the  belt  of  the  ore,  leaving  part  of  the  slate  under  circum- 
stances well  calculated  to  reveal  the  bed.  The  axes  of  elevation  pror 
ducing  that  peculiar  feature  in  the  topography,  arc  here  wanting., 

Hed  Sandsitone  F.  IX. 

The  red  argillaceous  sandstones  and  red  slates -constituting  F.  IX., 
form  a belt  of  rounded  and  denuded  hills,  skirling  the  base  of  the 
-Allegheny  mountain;  the  whole  south-eastern  slope  of  which  likewise 
embraces  these  rocks,  which  are  only  surmounted  by  the  sandstone 
strata  of  F.  X.,  near  the  summit  of  the  ridge.  This  order  of  things 
prevails  along  the  whole  escarpment  of  the  mountain,  except  in  the 
neighborhood  of  the  Blue  Knob,  the  structure  of  which  wdl!  be  pre- 
sently'explained.  From  Milesbuvg,  for  a considerable  distance  south- 
west, the  hills  composed  of  F.  IX.  are  rather  elevated  and  steep,  but 
ns  we  advance  they  subside,  while  the  spurs  jutting  forward  from  the 
Hank  of  the  Allegheny  become  relatively  more  prominent.  Approach- 
ing HoHidaysburg,  the  hills  at  the  base  of  the  mountain,. consisting  of 
F.  VIII.  and  the  lower  rocks  ofF.  IX.,  form  a belt  presenting  regu]arlv 
rounded  and  undulating  slopes,  evincing  the  enormous  amount  of 
denudation,  to  which  they  ha.re  been  exposed.  The  table-land  ,of  the 
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Allegheny  mountain,  lying  beyond  them  to  the  north-west,  shows  in 
the  same  neighborhood,  a great  number  of  deep  transverse  vallies,  or 
long  ravines  extending  down  its  flank,  which  have  obviously  given 
passage  to  the  retreating  floods  which  scooped  the  great  valley  at  its 
base.  The  promontories  or  spurs  embraced  between  these  ravines, 
stand  forward  from  the  flank  like  enormous  buttresses  or  ramparts. 

The  general  dip  of  the  strata  at  the  base,  or  in  the  flank  of  the 
Allegheny  mountain,  is  from  fifteen  to  thirty  degrees  towards  the 
north-west,  but  at  the  Blue  Knob  this  state  of  things  is  interrupted. 
An  anticlinal  axis,  ranging  immediately  at  the  base  of  the  Allegheny 
mountain,  a portion  of  the  strata  south-east  of  this  line,  have  a gentle 
dip  to  the  south-east,  meeting  the  north-western  dipping  beds  of  the 
valley  between  Blue  Knob  and  Dunning’s  mountain,  to  Ibrm  a syn- 
clinal trough  under  the  Blue  Knob  itself.  The  strata  of  Blue  Knob 
reposing  thus  in  a basin,  have  escaped  the  denudation  which  has  re- 
moved the  more  exposed  and  crushed  portion  of  the  formation  over- 
lying  the  anticlinal  axis;  thus  causing  a valley  between  it  and  the 
mountain.  This  structure  extends  as  far  as  Bob’s  creek,  rvhere  the 
flat  anticlinal  axis  passing  Blue  Knob  begins  to  disappear. 

Throughout  the  long  belt  here  briefly  sketched,  Fs.  VIII.  and  IX. 
exhibit  great  uniformity  as  respects  their  composition.  The  calcareous 
or  cement  beds  so  conspicuous  in  the  lower  part  of  F.  VIII.,  along 
the  valley  of  the  Susquehanna  as  far  as  the  mouth  of  Bald  Eagle 
creek,  diminish,  and  almost  disappear  when  we  pass  to  the  south- 
west of  Milesburg,  and  are  represented  by  only  a few  dark  calcareous 
bands  containing  sulphured  of  iron,  and  occupying  the  black  slates 
near  the  base  of  the  stratum. 

Much  search  was  made,  with  a view  to  discover  if  the  curious  red 
stratified  ore,  which  belongs  to  the  lower  part  of  F.  IX.,  at  Larry’s 
creek  and  Pine  creek,  near  the  base  of  the  Allegheny  mountain,  ex- 
tends to  the  south-west,  but  every  efibrt  to  trace  it  beyond  the  neigh- 
borhood of  Farrandsville,  has  proved  inefiectual. 
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CHAPTER  IV. 

Geology  of  the  District  north  of  the  Allegheny  Mountains,  including 
Lycoming,  Clinton,  a7id  Tioga  counties. 

In  Tioga,  Lycoming,  and  Clinton  counties,  our  explorations  were 
principally  confined  to  the  less  inhabited  sections  lying  north  of  the 
southern  base  of  the  Allegheny  mountain.  As  far  as  the  nature  of 
country  would  permit,  all  the  coal  beds  were  examined,  and  their 
extent  ascertained  and  delineated  on  the  State  map.  The  whole  of 
the  coal  in  this  section  of  the  State  would  seem  to  be  confined  to 
four  narrow  basins,  traversing  these  northern  counties  in  an  E.  N.  E. 
and  W.  S.  W.  direction,  parallel  to  the  range  of  the  Allegheny  moun- 
tain. The  coal  within  these  basins  is,  however,  not  always  con- 
tinuous over  large  areas,  but  frequently  occurs  in  isolated  patches, 
capping  the  summits  of  the  higher  knobs  of  the  country.  As  far  as 
we  have  yet  traced  them,  these  basins  will  be  separately  described, 
taking  them  up  in  succession  from  the  south-east  to  the  north-west, 
and  following  each  from  the  north-east  towards  the  south-west.  The 
general  and  local  geological  maps,  with  their  accompanying  sections 
and  drawings,  to  appear  with  my  final  report,  will  represent  fully  the 
range,  structure,  and  contents  of  these  several  basins  and  detached 
tracts  of  coal  measures.  It  is  hoped,  however,  that  the  following 
partial  details  may  be  useful  without  the  aid  of  those  important  illus- 
trations. 

The  Allegheny  mountain,  pursuing  a nearly  east  and  west  direc- 
tion through  Lycoming  county,  consists,  at  its  southern  base,  of  the 
slaty  rocks  of  F.  VIII.,  overlaid  by  the  red  shales  and  sandstones  of 
F.  IX.  Denuding  floods,  acting  upon  these  relatively  soft  materials, 
have  imparted  a gently  rounded  and  undulating  contour  to  the  sur- 
face. Immediately  upon  them  rests  the  sandstone  formation,  F.  X._ 
of  our  series,  which,  by  its  greater  hardness  has  presented  a great 
barrier  to  the  waters,  imparting  bolder  features  and  steeper  slopes. 
This  rock  forms  the  main  escarpment  on  the  south  of  the  Allegheny 
ridge,  in  its  Mhole  range  across  the  State.  The  still  harder  and 
coarser  rocks  of  F.  XII.,  sometimes  capping  the  mountain,  give  to  it 
yet  stronger  features. 

Nearly  every  where  along  the  southern  flank  of  the  mountain  the 
dip  is  northward,  or  towards  its  base ; continuing  thus  for  some  dis- 
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tance,  it  then  changes  to  the  south,  and  foi’ms  a trough  in  the  strata, 
in  the  higher  tracts  of  which,  we  find  the  southern  belt  of  coal  mea- 
sures. The  Allegheny  ridge,  properly  so  called,  usually  embraces 
along  its  immediate  summit,  no  stratum  higher  than  F.  X.  Occa- 
sionally, however,  it  is  capped  by  the  coarse  conglomorate  ofF.  XII., 
embracing,  in  places,  a characteristic  “ brown  rock,”  and  in  a few 
knobs,  the  still  higher  beds  of  the  coal  series,  to  which  the  brown 
rock  is  an  important  index.  Coal  was  discovered,  and  opened  during 
the  last  summer,  on  the  Allegheny  mountain,  at  a point  where  the 
summit,  is  sufficiently  elevated,  to  embrace  all  the  shale  here  enu- 
merated. The  locality  is  about  eighteen  miles  from  Williamsport,  on 
the  old  State  road,  between  Newbury  and  Wellsboro’.  Near  the 
base  of  the  mountain  were  found  loose  pieces  of  slaty  sandstone 
characteristic  of  F.  X.  Above  these  rocks,  wliich  have  a perpen- 
dicular thickness  of  about  seven  hundred  feet,  the  ridge  assumes  a 
more  gentle  slope,  and  the  soil  presents  evidence  of  being  derived 
from  the  red  shales  of  F.  XI.  This  red  shale  is  probably  not  more 
than  thirty  or  forty  feet  in  thickness.  It  is  occasionally  very  ponderous 
and  highly  ferruginous,  and  shows  indications  of  a bed  of  valuable 
iron  ore,  identical,  probably,  with  one  discovered  in  other  places. 
Indeed,  ore  is  said  to  have  been  found  here.  Overlying  the  red  shale 
cxjcurs  the  conglomerate,  and  loose  pieces  of  other  portions  of  F.  XII. 
Its  aspect  is  that  of  a white  siliceous  sandstone,  imbedding  smalt  and 
scattered  pebbles  of  white  quartz.  It  is  nowhere  visible  in  place,  and 
we  can  only  judge  of  its  position  and  thickness,  bydhe  loose  frag- 
ments. It  is  probably  about  seventy-five  feet  thick.  Above  it  occur 
no  rocks  in  place;  the  only  strata  ascertained,  being  those  developed 
in  the  excavations  for  coal.  The  following  section  exhibits  the  order 
of  things  from  the  top  of  the  highest  bench  on  the  mountain,  down 
to  the  conglomerate: 

1st.  Coarse  micaceous  sandstone,  containing  many  vegetable  or- 
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4.  Fireclay,  _ , . . - S feet,  0 inches. 
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’7.  Black  slate  containing  vegetable  fossils,  fucoides,  lepidodendron,, 
sigilana,  equisetacea. 

S.  Brown  sandstone  rock. 

'9.  Conglomerate. 

This  section  is  compiled  from  the  measurements  in  several  adjacent 
shafts,  in  which  it  must  be  observed,  the  quality  and  thickness,  are  not 
every  where  strictly  the  same.  The  main  or  upper  coal  seam,  extends 
for  more  than  a mile  along  a bench  or  terrace,  which  serves,  if  care- 
fully noticed,  to  mark  its  .position.  This  flat  however,  is  narrow,  the 
ground  sloping  rapidly  away  on  both  sides  down  to  the  conglomerate. 
Its  course  is  rather  irregularly  northwards  for  nearly  a mile,  when  it 
turns  east,  and  gradually  falls  away  towards  Hogeland’s  run.  The 
southern  dip  of  the  coal-measures,  soon  causes  all  the  coal  to  disap- 
pear as  we  advance  to  the  north,  the  red  shale  of  F.  XL  coming  to  the 
surface  and  marking  the  limit  of  the  basin.  Beyond  these  rise  the 
sandstones  of  F.  X.  succeeded  by  the  red  shales  and  sandstones  ot' 
F.  IX.  the  latter  constituting  the  principal  part  of  the  hill  south  of 
Larry’s  Creek,  and  the  whole  of  those  lying  north  of  it,  in  the  tract  of 
country  known  as  the  Cogenhouse  settlement.  Excavations  were  made 
among  the  red  shales  of  F.  XL  north  of  the  coal,  in  search  of  the  iron 
ore  which  often  occurs  in  this  stratum.  The  shale  in  some  places 
is  exceedingly  heavy,  containing  much  oxide  of  iron;  its  color  is  also 
similar  to  that  of  some  ores  found  in  the  formation,  and  might  readily 
deceive  an  inexperienced  observer  into  the  belief  of  its  being  a pro- 
ductive iron  ore.  Further  explorations  however,  will  probably  result 
in  the  development  of  such  in  this  vicinity. 

Eastward  the  mountain  is  deeply  intersected  by  the  narrow  valley 
of  Hogeland’s  run,  to  the  east  of  which  on  Dope’s  mountain,  exist  fair 
indications  of  the  coal  measures,  some  pieces  of  the  conglomerate 
being  observed  on  the  highest  knobs,  in  a situation  indicating  the 
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possibility  of  coal  near  the  summits.  It  cannot,  however,  occupy  an 
extensive  surface,  though  if  found,  it  would  derive  value  from  its 
proximity  to  the  railroad  running  through  the  valley  of  Lycoming 
creek. 

During  the  season  which  has  closed,  no  examinations  were  under- 
taken further  to  the  eastward  alon,2:  this  basin:  but  coal  is  known  to 
occur  about  Bear  Creek,  and  Little  Bear  Creek,  belonging,  no  doubt, 
to  the  same  range.  Its  examination  was  deferred  to  the  next  season. 
The  dips  of  the  strata  along  Lycoming  Creek,  indicate  that  this  basin 
crosses  the  valley  of  that  stream  only  a little  above  the  mouth  of 
Trout  Spring  run. 

Towards  the  west,  the  mountain  falls  away  to  a branch  of  Larry’s 
Creek,  called  the  Roaring  Branch,  beyond  which  it  rises  again  to 
about  the  same  elevation,  presenting  a flat  area  of  more  than  a mile 
square  on  its  summit.  The  conglomerate  rock  seems  to  lie  about 
forty  feet  below  the  highest  part  of  the  hill,  the  outline  of  which 
is  such  as  to  imply  the  existence  of  the  coal  measures.  A careful 
inspection  of  the  surface  was  made,  but  no  excavations  undertaken. 
Further  westward,  the  hills  continue  of  nearly  the  same  height,  but 
examinations  carried  on  in  that  quarter  about  the  sources  of  the  west- 
ern branch  of  Larry’s  Creek,  did  not  result  in  the  discovery  of  any 
coal.  A few  knobs,  each  containing  a few  acres,  were  occasionally 
found,  possibly  high  enough  to  embrace  one  bed  of  coal,  but  they 
were  deemed  not  of  sufficient  importance  to  justify  any  systematic 
excavations. 

Explorations  to  some  extent  were  made  several  years  ago,  for  coal 
on  some  of  these  hills,  but  all  the  shafts  were  dug  in  the  strata  below 
the  coal  measures,  and  the  highest  ground  lying  in  the  centre  of  the 
trough,  were  entirely  neglected.  Excavations  more  judiciously  under- 
taken, may  possibly  bring  a better  coal  to  light. 

The  geological  map  will  show  the  range  of  the  basin  from  Flogeland’s 
run,  across  the  sources  of  the  different  tributaries  of  Larry’s  creek, 
and  thence  across  Pine  creek,  near  the  mouth  of  the  First  Fork, 
while  the  section  along  Pine  creek  will  exhibit  the  position  of  the 
trough  on  that  stream,  and  where  the  coal  is  to  besought  for.  In  the 
high  tongue  of  land  between  the  First  Fork  and  Big  Pine  creek,  the 
hills  have  considerable  elevation.  Near  the  level  of  the  stream, 
F.  IX.  just  makes  its  appearance,  being  immediately  succeeded  by 
F.  X.,  which  occupies  between  eight  hundred  and  nine  hundred  feet  of 
the  hills.  Above  this,  the  slopes  become  more  gentle,  the  soil  indica- 
ting the  presence  of  the  red  shale.  Here  a bench  in  the  side  of  the 
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hil[  occurs,  containing  a white  sandstone,  referrible  to  F.  XII.  The 
rock  is  without  pebbles,  being  a remarkably  white  and  pure  sandstone, 
readily  disintegrating  and  furnishing  a sand  that  would  be  well  adapt- 
ed lor  the  manufacture  of  glass.  To  this  succeeds  another  band  of 
red  shale,  and  in  a high  knoll  we  find  another  white  sandstone  similar 
to  that  just  mentioned,  above  which  are  beds  of  olive  colored  slates  and 
argillaceous  sandstones  holding  nearly  the  position  of  the  lower  seam 
of  coal,  the  existence  of  which,  however,  is  not  indicated.  This  is 
about  the  true  place  for  the  coal,  if  it  occurs  at  all  in  the  region.  I 
would  suggest  to  the  owners  of  lands  on  both  sides  of  Pine  creek, 
lying  a little  above  or  below  the  mouth  of  the  First  Fork,  to  search 
for  it  above  the  white  sandstone  of  F.  XII.  in  the  highest  knobs.  The 
lands  occupying  the  head  of  the  north  branch  of  Ramsey’s  run,  being 
near  the  centre  of  this  basin,  promise  best — other  things  the  same, 
to  reward  research  for  coal.  Excavations  have  been  made  a little 
above  the  mouth  of  the  First  Fork,  by  those  not  familiar  with  the 
stratification  of  the  region  in  a position  beloiv  the  rocks  of  F.  XII.,  thin 
layers  of  coaly  matter  here  presenting  themselves  in  F.  X.  The  quan- 
tity of  dark  slate,  similar  to  that  of  the  coal  measures,  is  considerable 
and  it  is  said,  indeed,  that  a coal  seam  eight  inches  thick,  w'as  found. 
The  exploration  was,  however,  abandoned;  and  this  will  always  be  the 
case,  when  the  search  for  coal  is  undertaken  so  far  down  in  the  series. 
On  the  west  side  of  Pine  creek,  coal  was  once  worked,  for  an  old  fur- 
nace near  the  Jersey  Shore  and  Coudersport  road.  This  tract  will 
be  explored  during  the  coming  season,  though  from  all  that  we  have 
this  year  learned,  it  cannot  prove  extensive  or  of  much  productiveness. 

The  rocks  along  the  Susquehanna  river,  are  the  argillaceous  sand- 
stones forming  the  thick  bands  at  the  alternation  of  F.  IX.  and  F.  X. 
dipping  at  a considerable  angle  to  the  north-west.  At  the  mouth  of 
Lick  run,  these  give  place  to  F.  X.,  having  its  usual  characters  of  a 
brown  slaty  sandstone,  but  containing  a few  bands  of  a siliceous  con- 
glomerate, somewhat  like  F.  XII.,  though  darker.  Above  this  sand- 
stone lies  the  red  shale  of  F.  XI.  in  two  separate  strata,  alternating 
with  a grey  sandstone,  referrible  either  to  F.  X.  or  F.  XII.  The 
lowest  of  these  red  shales,  is  a bed  sixty-five  feet  in  thickness,  con- 
taining two  seams  of  iron  ore,  one  only  about  six  inches  thick,  the 
other  twenty  feet  above  it,  being  about  ten  inches.  The  ore  is  appa- 
rently good,  but  probably,  not  sufficiently  abundant  to  be  valuable. 

A similar  ore  has  been  discovered  on  Queen’s  run,  a mile  and  a-half 
north-east  of  the  Queen’s  run  mines,  where  it  promises  a greater  quan- 
tity. Between  the  two  seams  of  ore,  occur  buff  coloi-ed  and  red  shales. 
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Overlying  this  red  shale  is  a thick  stratum  of  grey  sandstone,  anala- 
gous  to  that  of  F.  X.  about  two  hundred  and  fifty  feet  thick.  This 
supports  another  thinner  bed  of  red  shale  of  F.  XI.  At  the  mouth  of 
Queen’s  run,  F.  X.  contains  a seam  of  fireclay  four  or  five  feet  thick, 
which  is  a little  too  sandy,  but  may  be  worth  working,  if  mixed  with 
a more  argillaceous  variety.  At  the  mines  on  Lick  run,  the  strata 
have  been  bored  from  the  highest  ground  down  to  the  upper  bed  of  the 
red  shale.  At  different  points,  where  this  was  done,  the  strata  do  not 
precisely  correspond.  One  of  the  most  impoi’tant  of  the  beds,  a seain 
of  coal  is  absent  over  a considerable  extent,  owing  to  a dislocation 
in  the  strata,  or  other  cause  not  yet  ascertained.  In  one  of  the  knobs 
where  the  position  of  the  coal  appears  to  be  represented  by  slate  and 
sandstone,  we  have  the  following  section : 


Soil,  1 foot  9 inches. 

Rotten  coal,  which,  when  under  sufficient  cover,  is  usu- 

SLially  five  or  six  feet,  1 “ 6 “ 

Soft  white  clay,  in  other  places  worked  as  a fire  clay,  6 “ 9 “ 

Brown  slate,  5 “ 0 “ 

In  this  position  should  occur  a coal  seam  six  feet  thick, 
containina:  sixteen  inches  of  slate,  nineteen  feet  be- 
low  the  brown  slate,  but  it  is  absent. 


Dark  slates  and  flaggy  sandstone, 
Coal, 

Dark  slate. 

Coal, 


76  “ 5 “ 

2 4 

9 “ 7 “ 

3.i  to  5 “ 0 “ 


The  above  section  embraces  the  lowest  coal  bed  of  the  basin.  It  is 
this  searit  which  is  at  present  principally  mined  by  the  Farrandsville 
company  for  their  furnace,  and  other  works.  About  fifty  cubic  yards 
are  mined  daily,  costing  fifty-seven  cents  per  yard  for  the  mining,  the 
small  ccal  not  being  counted.  The  coal  is  coked  at  the  mouth  of  the 
mine,  being  transferred  immediately  from  the  cars  to  large  heaps, 
where  it  undergoes  the  coking  process  without  the  aid  of  ovens.  It  is 
then  sent  by  an  inclined  plane  and  railroad  to  the  furnace  at  the  base 
of  the  mountain.  The  second  coal  Seam  in  the  ascending  order  is  not 
worked,  the  coal  being  impure;  but  the  third,  where  the  ground  is  suf- 
ficiently elevated  to  embrace  it,  has  been  wrought  to  some  extent, 
yielding  a better  coal  than  either  of  the  other  two.  It  is  now,  how- 
ever, nearly  exhausted.  This  upper  coal  Seam,  lying  usually  near  the 
surface  of  the  highest  ground,  has  generally  an  unsound  roof,  which 


unfits  it  to  be  mined.  It  measures  commonly  six  feet  in  thickness.  It 
is  now  removed  to  expose  the  fireclay  which  lies  immediately  beneath 
it,  found  to  be  of  superior  quality  for  the  manufacture  of  fire  brick. — 
This  fireclay,  from  six  to  seven  feet  thick,  is  destitute  of  grit,  and  fur- 
nishes an  admirable  fire  brick.  Under  it  lies  a bed  of  shale,  contain- 
ing a layer  of  nodular  iron  ore  of  no  great  purity  or  richness. 

Beneath  the  lowest  bed  of  coal,  slaty  sandstone  and  shales  occupy  a 
thickness  of  forty-six  and  a-half  feet,  succeeded  by  twenty-five  feet  of 
red  shales,  this  by  upwards  of  two  hundred  feet  of  grey  sandstone,  and 
this  again  by  the  lower  bed  of  red  shale.  It  is  very  remarkable  that 
we  no  where  find  the  rocks  occupying  the  position  of  F.  XII.,  possess- 
ing the  conglomerate  character,  while  in  every  other  neighborhood,  in 
the  same  basin,  as  at  the  first  fork  of  Pine  creek  and  on  the  Tangas- 
cootac,  as  we  shall  show  hereafter,  this  rock  exists  in  its  true  type  and 
features. 

A.t  Queen’s  run  the  same  beds  of  coal  and  fireclay  occur  which 
we  see  at  Farrandsville,  with  this  difference,  that  the  uppermost  coal 
seam  is  here  under  an  ample  covering  and  ranges  over  a tolerably 
extensive  surface,  being  the  only  bed  at  present  mined.  Its  thickness 
varies  from  five  feet  to  three  feet  nine  inches.  The  coal  is  superior, 
and  finds  a ready  market  along  the  Susquehanna. 

The  fireclay  at  this  place  is  occasionally  eight  feet  thick.  A bed 
of  coal  about  four  and  a-half  feet  thick  occurs  not  far  beneath  it. 
This  does  not  appear  in  the  coal  measures  above  Farrandsville.  The 
other  beds  in  the  series  are  supposed  to  occur  here,  though  their  exist- 
ence has  not  been  positively  ascertained.  At  the  mouth  of  Queen’s 
run  fire  bricks  are  made  to  a moderate  amount. 

They  are  manufactured  at  Farrandsville  on  a more  extensive  scale: 
about  six  thousand  nine  inch  bricks  being  made  every  week,  com- 
manding about  forty-five  dollars  per  hundred.  These  are  at  present 
principally  used  on  the  spot  for  the  furnace  and  other  works.  The 
furnace  now  in  operation  is  built  of  stone,  lined  with  the  fire  brick;  it 
is  fifty-four  feet  high.  The  diameter  of  the  Boshes  was  originally 
seventeen  feet,  but  was  lately  reduced  to  thirteen.  A powerful  steam 
engine,  having  ten  boilers,  and  estimated  at  one  hundred  and  seventy- 
horse  power,  when  all  are  in  action,  propels  the  blast.  From  the  de- 
scription given  of  the  coal  measures  of  Farrandsville,  it  would  appear 
that  they  furnish  neither  iron  ore  or  limestone.  The  ore  used  in  this 
large  and  ably  constructed  furnace,  is  brought  from  Montour’s  ridge, 
in  Columbia  county,  being  the  fossilifei'ous  ore  of  F.  V.  An  inferior 
species  is  also  procured  on  Larry’s  creek  from  the  lower  beds  of  F. 
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IX.;  the  former  is  transported  about  one  hundred  miles,  the  latter 
twenty-three  miles.  The  limestone  is  that  of  F.  II.,  from  Nittany 
valley.  The  proportion  of  the  materials  employed  in  making  one  ton 
of  cast  iron,  in  October  last,  were  as  follows; 


Coke, 

Fossiliferous  ore, 
Larry  creek  ore. 
Limestone, 


6.500  hogsheads,  =r 

3,200  » = 

3.500  “ — 

4.500  “ — 


2,900  tons. 
1,428  “ 

1,562  » 

2,009  “ 


After  the  furnace  had  been  in  blast  some  time,  starting  in  the  month 
of  October  last,  the  cast  iron  produced  was  of  a superior  quality  as 
a foundry  iron,  the  yield  being  about  fifty  tons  per  week. 

Passing  to  west  side  of  the  Susquehanna,  the  coal  measures  next  ap- 
pear on  the  Allegheny  mountain,  on  the  southern  side  of  the  Tangas- 
cootac  creek.  This  stream  runs  nearly  centrally  along  the  basin  for  five 
miles,  with  a margin  of  comparatively  broad  and  regular  bottom  lands 
on  each  side.  Owing  to  the  greater  amount  of  denudation  in  the  lower 
part  of  the  valley,  the  coal  measures  do  not  there  occur;  but  higher  up 
they  expand  over  a considerable  extent  of  country,  and  acquire  a thick- 
ness of  several  hundred  feet.  The  growth  near  the  south  fork  is 
open,  consisting  of  fine  hard  wood  and  scattering  white  pines,  and  the 
surface  changes  from  the  steep  mountain  acclivities,  seen  nearer  the 
river  to  gently  rolling  hills  and  extensive  plains.  The  rocks  along 
the  valley  of  the  Susquehanna  for  about  six  miles,  belong  exclusively 
to  F.  X.  At  the  mouth  of  the  creek,  this  formation  rises  nearly  to 
the  top  of  the  Allegheny  mountain,  and  caps  the  hill  on  the  north  side 
of  the  stream.  The  first  appearance  of  F.  XII.,  is  where  it  covers 
the  eastern  extremity  of  the  Allegheny  mountain.  Tracing  it  west- 
ward, it  gradually  comes  in  at  a greater  distance  below  the  summit, 
until,  three  miles  from  the  river,  the  coal  measures  occupy  the 
mountain  top,  and  the  white,  pebbly  sandstone  of  F.  XII.  proper, 
lies  under  the  summit,  and  crops  out  high  up  on  the  southern  side. 
The  hills  on  the  northern  side  of  the  Tangascootac,  do  not  reach  the 
elevation  of  the  Allegheny  mountain,  until  we  recede  several  miles, 
when  a change  of  the  dip  to  the  south  brings  up  the  lower  rocks. 
Along  the  northern  side  of  the  creek,  the  knobs  are  capped  by  F.  XII. 
as  far  up  the  valley  as  the  Forks.  A little  below  this,  the  coal  mea- 
sures first  appear  on  the  north  side  of  the  stream,  and  finally  further 
towards  the  west,  occupy  all  the  high  ground  between  the  heads  of  the 
two  forks,  but  no  coal  occurs  to  the  north  of  the  North  Fork,  the  hills 
then  being  capped  by  the  conglomorate.  The  most  eastern  coal  beds 
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opened,  are  south  of  the  First  Fork,  at  an  elevation  of  about  530  feet 
above  the  stream,  which,  in  a course  of  miles  to  its  mouth,  de- 
scends thirty  feet.  The  upper  bed  lies  beneath  a thick  stratum  of 
brown  sandstone.  It  appears  to  be  four  feet  thick,  but  at  some  dis- 
tance in  from  the  crop,  a fault  causes  it  locally  to  be  only  two  feet.  The 
quality  of  this  coal  is  excellent.  It  is  underlaid  by  a bed  of  good  fire- 
clay. There  occur  about  thirty-five  feet  of  other  strata,  covering  this 
bed  over  an  area  of  perhaps  fifty  acres.  Another  coal  seam,  some- 
what slaty,  three  feet  in  thickness,  lies  about  thirty  feet  lower  down, 
at  no  great  distance  under  which  is  F.  XII.,  forming  a stratum  nearly 
100  feet  in  depth.  This  rock  is  here  a fine  sandstone,  containing 
white  pebbles,  and  disintegrates  into  a fine  sand,  well  adapted  for 
making  glass.  The  next  openings  arc  on  the  south  side  of  the  creek, 
two  miles  above  the  Forks.  The  upper  occurs  near  the  top  of  the 
hill.  It  is  four  feet  thick,  including  some  small  seams  of  slate  and 
fire-clay.  Over  it  lies  a soft  and  very  tenaceous  slate-clay,  lour  feet 
thick.  The  coal  is  good;  it  breaks  into  rectangular  pieces,  and  con- 
tains much  mineral  charcoal,  occasionally  in  seams  nearly  half  an 
inch  in  thickness,  showing  the  fibrous  structure  of  the  coal  vegetation. 
It  is  beautifully  marked  by  thin  alternating  lamina  of  dull  and  splend- 
ent glance  coal.  A bed,  supposed  to  be  the  same,  has  been  opened  at 
a lower  level  in  a north-western  direction,  that  being  the  course  of  the 
dip.  At  this  latter  place,  its  total  thickness  is  four  or  five  feet,  in- 
cluding one  foot  of  dividing  fire-clay.  Between  twenty  and  thirtv' 
feet  under  this,  occurs  another  coal  seam,  not  well  exposed,  but  ap- 
parently two  feet  thick;  upon  it  rests  two  feet  of  fire-clay,  and  over 
that  one  foot  of  black  slate,  surmounted  by  more  than  ten  feet  of  blue 
slate.  The  rocks  underneath  the  coal,  are  entirely  concealed,  but 
the  concrlomerate  cannot  be  far  below.  On  the  southern  side  of  the 

O 

Allegheny  mountain,  there  are  two  small  hendtcs  near  the  summit,  at 
some  height  above  the  steep  slope,  caused  by  I he  conglomerate.  Th<; 
lower  of  these  contains  the  “ brown  rock,”  while  the  upper  one,  proba- 
bly, embraces  a bed  of  coal.  The  hills  north  of  the  North  Fork  con- 
stitute the  northern  margin  of  this  coal  basin.  They  are  higher  than 
the  hills  around,  being  capped  by  the  conglomerate.  Between  the 
north  and  south  forks,  coal  measures  extend  through  the  hills  for  some 
distance.  Indications  of  iron  ore  present  themselves  in  F.  XI.,  in  a 
ravine,  two  miles  above  the  Forks.  Between  five  and  six  miles  from 
the  mouth,  the  coal  measures  are  within  seventy-five  feet  of  the  beds 
of  the  streams,  the  hills  rising  about  250  feet  higher.  Further  west- 
ward, the  surface  becomes  smoother,  and  the  extent  of  country  embra- 
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eiiig  the  coal  measures,  much  greater;  but  the  close  of  the  autumn 
confined  our  investigations  in  this  basin,  to  the  neighborhoods  already 
described.  The  distance  across  the  basin,  from  the  Allegheny  moun- 
tain to  the  hills  north  of  the  North  Fork,  is  apparently  about  five 
miles,  but  the  actual  area  of  the  coal  is  more  circumscribed,  owing  to 
the  numerous  vallies  of  denudation.  In  the  district  hitherto  explored, 
the  indications  of  iron  ore  among  the  coal  measures,  are  unpromising. 

This  basin  is  prolonged,  no  doubt,  across  the  head  streams  of  Beach 
creek,  and  embraces  the  coal  measures  at  Snow  Shoe  and  Phillipsburg. 

Though  the  eastern  extremity  of  this  basin  has  not  been  yet  explo- 
red, we  have  ascertained  with  tolerable  certainty,,  that  it  crosses  the 
Loyalsock,  near  the  mouth  of  Plunkett’s  creek.  The  rocks  opposite 
the  mouth  of  Mill  creek,  the  first  large  stream  above  the  mouth  of 
Plunkett’s  creek  and  along  the  whole  extent  of  that  stream,  dip  gently 
to  the  S.  S.  E.  The  conglomerate  capping  the  hills  may  be  traced 
for  miles  along  their  summits.  At  the  very  head  of  Mill  creek,  the 
lower  beds  of  F.  X.  replace  it  on  the  hill  tops;  and  below  the  mouth  of 
that  stream  on  the  other  side  of  the  Loyalsock,  F.  IX.,  rises  two  hun- 
dred feet  in  the,  liill,  the  rest  consisting  of  the  fiaggy  brown  sand- 
stones of  F.  X.  In  the  latter  rock  occur  thin  bands  of  a poor  arena- 
ceous limestone,  hardly  rich  enough  in  lime  to  be  of  any  value.  It 
assumes  a singularly  pitted  or  worm-eaten  surface  from  atmospheric 
action.  It  is,  sometimes  four  feet  thick.  On  the  top  of  the  hill  above 
referred  to,  at  an  elevation  of  about  one  thousand  feet  above  the 
stream,  occurs  the  conglomerate,  apparently  about  forty  feet  thick, 
dipping  S.  S.  E.  The  summits  along  the  creek  were  minutely  explo- 
red, from  Mill  creek  to  Lick  creek,  a tributary  of  the  little  Loyalsock, 
without  the  discovery  of  any  thing  of  economical  importance. 

The  topography  of  this  part  of  the  State  map  is  exceedingly  erro-  . 
neous.. 

A remarka’oly  abrupt  anticlinal  axis  exposing  the  red  sandstones  of 
I’.  IX.,  on  the  stream  next  west  of  Lick  creek,  (another  mill  creek,) 
was  traced  in  a west  by  south  direction,  crossing  Pleasant  stream, 
Lycoming  creek,  hall'  a mile  above  the  mouth  of  Pleasant  stream  and 
Pine  creek,  six  miles  above  the  mouth  of  the  First  Forlc,  beyond  which 
it  deflects  a little  more  to  the  south,  being  the  great  axis  separating  the 
Snow  Shoe  from  the  Karthaus  basins.  No  where  does  it  exhibit 
dips  so  great,  as  along  the  waters  of  the  Loyalsock. 

The  considerable  angle  at  which  the  rocks  dip  north  of  the  little 
Ejyalsock,  causes  nearly  the  whole  tliickness  ofF.  IX.  to  crop  out  in 
one  hill,  though  its  perpendicular  dej)th  is  about  one  thousand 
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The  olive  and  greenish  slates  of  the  underlying  strata  at  the  alternation 
of  Fs.  VIII.  and  IX.  also  appear.  They  have  been  erroneously  fanci- 
ed to  contain  copper  ore.  Formation  VIII.  itself,  comes  to  the  surface 
near  the  confluence  of  Mill  creek  and  Lick  creek,  where  it  includes  a 
thin  bed  of  fossiliferous  limestone  of  good  quality  for  making  lime. 
Near  the  limestone,  rises  a brine  spring,  the  water  of  which  furnishes 
a blackish  sediment,  by  evaporation. 

The  bottom  lands  of  the  Loyalsock  are  wider  than  those  on  most  of  the 
other  streams  in  the  northern  counties,,  and  contain  many  good  farms. 
The  neighboring  hills  are  precipitous  and  rocky  and  remarkable  for 
the  distinct  features  of  the  benches  along  their  sides.  Their  height 
varies  from  a few  hundred  to  a thousand  feet;  one  of  them  proved  to 
be  nine  hundred  and  eighty-eight  feet  by  measurement.  In  this  hill, 
which  is  a mile  above  the  mouth  of  Elk  creek  on  the  north  side,  the 
strata,  as  far  as  ascertained,  are  as  follows.  For  the  first  thirty  feet 
above  the  stream,  red  shales  of  F.  IX.  Upon  the  red  shales  a blue 
sandstone.  Above  this  occur  flaggy  argillaceous  sandstones,  some- 
what reddish,  but  more  commonly  blue  and  gray.  'J'hc  flat  loose 
pieces  of  this  rock  conceal  most  of  the  lower  beds,  resting  on  the  side 
of  the  hill,  although  it  slopes  at  an  angle  of  nearly  seventy  degrees. 
A somewhat  reddish  and  heterogeneous  calcareous  rock,  in  large 
blocks,  has  fallen  a short  way  down  to  the  water’s  edge.  It  is  an  in- 
djlferent  limestone,  probably  unfit  for  use.  At  the  lieight  of  five  hun- 
dred and  si.xty-eight  feet,  occurs  a bold  bench  or  perpendicular  cliff, 
formed  by  a bed  of  coarse  white  sandstone  and  conglomerate,  about 
eighty  feet  thick,  embracing  a curious  variety  of  v.diite  shale  cne  foot 
in  thickness.  Receding  from  this  escarpment,  occurs  a shelf  or  ter, 
race  of  very  gentle  slope,  from  which  the  hill  rises  by  a steep  and 
regular  acclivity  to  the  very  summit,  which  is  covered  with  scattered 
pieces  of  a coarse  conglomerate.  This  hill  and  the  adjoining  rivulets 
were  closely  examined,  and  a few  excavations  were  made  without  dis- 
covering any  trace  of  cither  iron  ore  or  coal:  which  latter  ought  to 
have  presented  itself,  had  tlie  bench  described  been  formed  by  the 
conglomerate  of  F.  XII.  A band  of  red  shale  near  the  summit,  be- 
longs probably  to  F.  XI.  and  may  possibly  contain  some  iron  ore. 
The  summit  of  this  hill  is  a broad  flat,  used  as  a pasture,  and  the  only 
artificial  enclosure  required  for  the  cattle,  is  a single  bar  put  across  a 
narrow  passage  between  two  rocks. 

On  tiie  south  of  Loyalsock,  opposite  the  last  hill,  a bench  exists 
apparently  on  a level  with  the  top  of  this,  while  a knob  forty  or  fifty- 
feet  high  rises  above  it,  composed  of  sandstone  and  conglomerate, 
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Under  this  last  bed,  is  a thin  seam  of  coal,  one  foot  thick,  overlaid  by 
a foot  of  slaty  cannel  coal,  and  resting  on  a floor  of  black  bituminous 
shale.  The  same  band  of  coal  was  readily  discovered  in  other  places, 
at  the  base  of  similar  knobs  in  the  neighborhood.  No  iron  ore  was 
found.  The  course  conglomerate  occupies  only  the  very  highest 
knobs.  The  stratification  here  described,  belongs  to  nearly  all  the 
hills  lying  along  this  creek. 

Elk  Lake  is  incorrectly  placed  upon  the  map;  it  should  be  five 
miles  further  west,  being  by  the  scale  of  the  map  one  inch  out  of  its 
true  position.  The  country  around  Elk  creek,  consists  of  Fs.  IX.  and 
X.  Hogeland’s  branch  traverses  the  red  shales  of  F.  IX.,  throughout 
its  whole  course;  it  is  a rapid  stream,  descending  by  a series  of  water 
falls,  from  twenty  to  forty  feet  high,  over  the  harder  sandstone  shelves, 
in  the  red  shale.  The  scenery  at  some  of  these  waterfalls,  is  wild 
and  picturesque,  in  a high  degree. 

Near  the  top  of  the  hills  around  the  head  of  Hogeland’s  branch,  we 
find  a stratum  of  poor  bluish  limestone,  one  foot  thick,  and  among  the 
red  shale  200  feet  lower  down,  two  others,  belonging  to  the  alterna- 
tions of  Fs.  IX.  and  X.  A mile  or  two  east  of  Hogeland’s  branch, 
many  loose  pieces  of  the  conglomerate  are  scattered  about  in  large 
boulders,  between  the  head  of  that  stream  and  the  forks  of  Loyalsock. 
The  rock  is  valued  by  the  inhabitants  for  making  mill  stones.  A 
knowledge  of  the  stratum  from  whence  they  are  derived,  would  prove 
a oroide  in  seekino;  for  the  coal  measures. 

On  the  highest  parts  of  Bennett’s  ridge,  at  the  head  of  Plunkett’s 
creek,  it  lies  in  place,  dipping  N.  N.  W.  four  degrees,  and  under  it  we 
find  a bed  of  the  red  shale  of  F.  XI.  It  was  traced  for  several  miles 
near  the  beads  of  Pleasant  stream  and  Plunkett’s  creek.  At  two  or 
three  miles  below  tlie  head  of  Wallace’s  run,  though  the  ridge  is  very' 
Ifio'h,  it  does  not  occur.  Bennett’s  ridge  runs  north-east  through  Elk- 
land  township,  south  of  Pleasant  stream.  The  ridge  between  Pleasant 
stream  and  Rocky  run,  contains  only  the  lower  rocks  of  P'.  X.  This 
is  about  ten  miles  above  Ralston.  Between  live  and  seven  miles  east 
of  Ralston,  the  conglomerate  is  well  exposed,  capping  the  hills  and 
forming  an  abrupt  or  sometimes  overhanging  wall,  twenty-five  or  thirty' 
feet  high,  full  of  dark  passages  and  deep  holes.  It  is  not  practicable 
to  ascertain  the  existence  of  any  bed  of  iron  ore  whiclr  may  occur 
beneath  this  rock,  without  a considerable  amount  of  digging.  Ap- 
proaching Ralstcn,  the  conglomerate  gradually  descends  lower  into 
the  hills,  which,  from  the  deepening  of  the  valley  of  the  run,  has  an 
elevation  of  at  least  1,000  feet  above  its  bed. 


IGl 


Ralston, 

The  next  place  of  importance  to  describe,  is  Ralston,  at  the  m6uth 
'of  Stony  or  Rocky  run,  on  Lycoming  creek,  twenty-six  miles  above 
Williamsport,  at  the  present  termination  of  the  Williamsport  and 
Elmira  railroad.  The  hills,  which  are  about  one  thousand  feet  high, 
contain,  at  their  base,  the  red  rocks  of  F.  X.,  surmounted  by  the  con- 
glomeritic  limestone.  The  centre  of  the  coal  basin  crosses  Lycom- 
ing creek,  near  the  mouth  of  Dutchman’s  run,  one  mile  above  Rocky- 
run.  The  anticlinal  axis,  causing  the  southern  margin  of  this  basin, 
crosses  near  the  mouth  of  Pleasant  stream,  while  the  other  axis, 
bounding  it  on  the  north,  passes  near  the  mouth  of  Roaring  creek. 
The  hills,  including  the  coal  measures,  occupy  a i-ange  of  country- 
east  and  west,  nearly  ten  miles  in  length ; but  the  coal  is  not  con- 
tinuous over  all  this  extent,  being  interrupted  by  deep  vallies  of  de- 
nudation. The  principal  localities  of  the  coal  are  on  a branch  of 
Rocky  run,  between  that  stream  and  Dutchman’s  run,  on  Red  run, 
the  other  side  of  Lycoming  creek,  and  on  Frozen  run,  near  Aston- 
ville.  From  Ralston,  a wagon  road,  at  a grade  of  one  foot  elevation 
to  the  rod,  ascends  three  miles  to  the  mines.  The  height  of  the  coal 
above  the  creek  at  Ralston  is  about  eig^t  hundred  and  seventy -five 
feet,  while  Ralston  itself  lies  eight  hundred  and  eight  feet  above  the 
tide.  On  Dutchman’s  run,  a remarkable  slide  in  the  face  of  the  hill 
has  laid  bare  F’s  X.,  XI.,  and  XU.  On  the  road  leading  to  the 
mines,  and  below  the  conglomerate,  in  a bed  of  dark  shale,  there  is 
a valuable  band  of  t/vn  ore,  lying  only  four  feet  beneath  the  rock. 
I’rom  which  it  is  separated  by  a layer  of  brown  shale.  The  bed  of 
ore  has  not  been  fully  exposed ; it  promises  to  be  about  six  feet  thick. 
The  ore  occurs  in  irregular  knotty  lumps,  closely-  bedded  in  a soft 
a-eddish  and  white  shale.  It  forms  about  one-half  of  the  stratum,  and 
consists  of  a nearly  white  crystalline  protocarbonate  of  iron,  some- 
what resembling  a fine  grained  sandstone.  This  is  apt  to  be  encrusted 
with  the  brown  or  red  oxide.  These  balls  are  very  solid  and  heavy, 
becoming  more  massive  as  we  penetrate  deeper  in  froin  the  crop.  In 
the  other  half  of  the  bed,  which  is  principally  shale,  occur  scattered 
balls  of  the  same  ore,  of  a blotched  red  and  white  appearance.  This 
ore  is  admirably  suited  for  the  manufacture  of  foundry  iron.  I shall 
present  its  chemical  composition,  when  describing  it  as  it  occurs  oh 
Frozen  run,  where  it  is  converted  into  iron.  It  is  contemplated  to 
build  a fui'nace,  for  smelting  this  ore,  on  Rocky  run. 

The  conglomerate  and  sandstone  stratum,  of  F.  XII.,  varies  fro» 
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forty-live  to  one  hundred  and  fifty  feet  in  thickness;  the  top  of  this 
rock  is  marked  by  a terrace,  gently  receding  from  the  front  of  the 
hill  to  an  abrupt  slope,  formed  by  a bed  of  white  sandstone,  about 
sixty  feet  in  thickness.  Between  these  two  sandstone  beds  we  find  a 
seam  of  rather  slaty  coal,  from  eighteen  to  thirty  inches  thick,  under- 
laid by  thirty  inches  of  slate.  Over  the  sandstone  occurs  another 
bed  ol'  coal,  six  feet  thick,  but  not  of  superior  quality,  the  lower  part 
of  it  consisting  of  slaty  canne!  coal,  and  the  rest  being  rather  hard. 
It  includes  two  bands  of  slate,  one  eight  inches,  the  other  near  the 
bottom,  three  inches  thick. 

Another  coal  seam,  between  two  feet  six  inches,  and  two  feet  ten 
inches  thick,  occurs  seven  and  a-half  feet  above  the  former.  It  con- 
tains three  inches  of  slate  near  the  middle,  but  supplies  an  excellent 
coal  for  coking,  and  is  much  superior  to  the  thicker  seam  beneath 
it.  Above  this  coal  we  find  a bed  of  shale,  containing  large  nodular 
balls  of  iron  ore,  the  quantity  of  which  has  not  yet  been  ascertained  ; 
and  a little  higher,  another  seam  of  coal  one  foot  in  thickness.  Next 
occur  seventeen  feet  of  sandstone,  and  then  a bed  ofslate,  containing  balls 
of  good  iron  ore,  in  considei’able  abundance.  It  is  thought  that  this 
layer  may  furnish  three  feet  of  iron  ore.  Still  ascending,  we  find  eighty- 
feet  of  brown  sandstone,  then  a fireclay  two  and  a half  feet,  and  a seam 
of  coal  one  foot  thicl:,  blue  slate  three  feet,  bi'ownish,  and  then  white 
sandstone  forty  feet,  and  above  this  a bed  of  coal,  never  fully  opened, 
but  stated  to  be  four  feet  thick,  presenting  a good  appearance  at  its 
outcrop.  Crowning  the  highest  part  of  the  hilt  occurs  a bed  of  con- 
glomerate, sixty  feet  in  thickness,  less  coarse  than  that  of  F.  XIL 
The  dip  of  these  strata,  at  the  mines  on  Rocky  run,  is  gently  west- 
ward on  Dutchman’s  run ; on  the  opposite  side  it  is  towards  the  E.  S.  E,, 
■while  a few  miles  further  up  the  main  branch  of  Rocky  run,  it  is 
toward  to  the  north-west  about  four  degrees. 

A somewhat  curious  feature  in  this  hill,  are  the  swamps  occurring 
on  its  very  summit ; the  largest  occupying  several  acres,  entirely  des- 
titute of  timber,  and  containing  a deposite  oi peaL,  at  least  fifteen  feet 
in  depth.  A rare  tree,  the  roivan  tree  or  witch  hazel,  occurs  on  the 
borders  of  these  swamps. 

On  Red  run  the  strata  are  nearly  the  same  as  at  Ralston.  Beneath 
the  conglomerate,  the  shale  containing  the  iron  ore  is  thirty-four  feet 
thick,  and  underneath  that  is  a standstone  one  hundred  feet,  succeeded 
bv  another  bed  of  red  shale  fifty  feet  in  thickness.  These  two  red 
shales  correspond  with  those  at  Farrandsville,  already  described,  ex- 
cepting that  the  iron  ore  occurs  at  the  latter  place  in  the  lower  bed. 
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Frozen  run  enters  Lycoming  creek'On  the  west  side,  below  Rocky 
run.  At  a spot  called  Astonville  or  Oaksville,  a furnace  is  in  operation 
smelting  the  ore  found  in  the  red  shale.  The  coal  measures  extend 
to  the  head  of  frozen  run,  the  mines  being  on  the  hill  between  Frozen 
run  and  Red  run.  The  strata  here  are  very  similar  to  those  at  Ralston, 
except  that  the  coal  beds  are  not  quite  so  thick.  The  elevation  of  the 
red  shale  containing  the  ore  is  seven  hundred  and  ninety  leet  above 
the  railroad.  The  ore  band  varies  from  four  and  a-half  to  six  feet 
in  thickness,  the  upper  half  containing  the  richest  ore,  which,  remote 
from  the  outcrop,  is  nearly  solid.  Upon  it  rests  four  feet  of  shale. 
Ascending,  the  rocks  are  conglomerate  and  sandstone,  eighty-five  feet, 
coal  eighteen  inches,  brown  shale,  a heavy  bed  of  sandstone,  coal  two 
leet  four  inches;  and  a little  higher,  another  coal,  eighteen  inches,  pro- 
ducing a good  article  for  coking.  This  last  lies  nine  hundred  and 
sixty  feet  above  the  railroad  at  the  mouth  of  Frozen  run,  and  the  hill 
rises  about  thirty  feet  higher.  Near  the  base  of  the  hill  is  the  usual 
band  of  limestone  occurring  near  the  top  of  F.  IX.  It  is  too  impure 
to  be  employed  as  a Hux  in  the  furnace,  limestone  for  that  purpose 
being  brought  from  Williamsport,  and  employed  in  the  ratio  of  one 
ton  for  each  ton  of  cast  iron  made. 

The  furnace  at  this  place  is  forty  feet  high,  and  teii'  feet  six  inches 
in  diameter  at  the  boshes..  It  has  been  in  successful  operation  only 
at  intervals  for  about  two  years;  but  has  recently  produced  an  iron 
of  very  excellent  quality  for  foundry  use:  the  castings  being  highly 
esteemed. 

Crossing  Laurel  hill  by  the  road  up  Trout  run,  a north  dip  is  ob- 
served on  the  south  side  of  the  stream,  and  a south  dip  on  the  north 
side,  indicating  this  as  the  position  of  the  synclinal  axis  of  the  coal 
basin.  Ascending  the  hill  we  have  indications  of  F.  IX.  for  an  eleva- 
tion of  from  three  hundred  to  four  hundred  feet,  d'b.is  is  succeeded 
by  F.  X.;  on  the  upper  side  of  which  we  find  the  two  bands  of  red 
shale  constituting  F.  XI.  Iron  ore,  in  loose  pieces,  was  found  near  the 
upper  of  these  beds  of  red  shale,  and  not  far  from  the  summit  of  the 
hill,  which  is  surmounted  by  the  coarse  white  sandstone  and  conglo- 
merate of  F.  XU.  Above  this  last  rock,  one  of  the  lower  beds  of  coal 
may  possibly  exist,  where  the  knobs  rise  to  a sufficient  height  from 
this  level.  Little  doubt  can  prevail  that  the  red  shale  below  the  con- 
glomerate includes  a band  of  iron  ore  similar  to  that  found  at  Rals- 
ton. 

The  country  south  of  Laurel  hill  is  extremely  rough,  being  covered 
by  .Fs.  IX.  and  X.;  but  that  north  of  the  bill  is  more  gently  undulating, 
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F.  IX.  alone  capping  the  hills  and  producing  a soil  fit  for  farming. 
The  northern  anticlinal  axis  of  the  Ralston  basin  crosses  the  road  a 
little  south  of  the  county  line,  while  the  southern  axis  passes  near  the 
head  of  Trout  run. 

The  next  place  in  our  progress  west,  where  this  basis  contains  coal, 
is  on  the  first  fork  of  Pine  Creek.  Heavy  masses  of  conglomerate 
strew  the  flats  along  the  first  fork,  about  three  miles  from  the  mouth 
of  Bear  Run,  which  heads  near  Larry’s  Creek.  We  no  longer  find 
F.  IX.  above  the  streams,  but  it  rises  to  their  level  near  the  Block 
House  fork,  and  a little  below  the  old  English  mills.  The  hills  are 
between  seven  hundred  and  eight  hundred  feet  high,  containing  about 
one  hundred  feet  of  the  conglomerate,  supporting  one  hundred  feet 
more  of  higher  strata.  On  a stream  known  as  Three  Mile,  or  Por- 
cupine Run,  opposite  Wolf  Run,  the  conglomerate,  and  above  it,  the 
brown  sandstone,  are  well  exposed.  Between  them  no  bed  of  coal 
was  discovered ; but  above  the  sandstone,  a coal-seam  was  found  con- 
sisting of  two  bands,  each  about  one  foot  thick,  separated  by  a layer 
of  hard  shale.  The  lower  band  in  this  seam  is  a beautiful  black 
shining  coal.  Below  it  lies  a bed  of  hard  blue  shale.  Much  search 
was  made  for  iron  ore,  but  without  success.  Whether  other  beds  of 
coal  exist  in  this  neighborhood,  is  uncertain;  but  the  country  seems 
well  deserving  of  further  investigation.  The  conglomerate  caps  the 
hills  on  both  sides  of  the  fork,  a little  distance  north  and  south  from 
the  spot  where  the  coal  was  found.  , On  the  east  side  of  the  fork,  and 
on  the  Block  House  Branch,  the  indications  of  coal  are  less  promising 
than  on  the  west  side.  An  unsuccessful  search  was  made  for  the 
iron  ore  of  F.  XI.  A ferruginous  band  in  the  red  shale  about  one 
hundred  and  fifty  feet  beneath  the  conglomerate,  implies  that  ore 
might  be  found  here  if  an  adequately  minute  exploration  were  made, 
assisted  by  proper  diggings.  Specimens  seemingly  of  good  quality 
were  found  sticking  in  the  upturned  roots  of  trees  between  Porcupine 
Run,  and  the  old  English  mills. 

About  the  time  these  discoveries  on  the  first  fork  of  Pine  Creek 
were -made,  a person  seeking  for  limestone  on  a wild  tract  a few  miles 
to  the  west,  stumbled  upon  a bed  of  coal : a continuation  perhaps  of 
the  seam  above  described.  In  tracing  the  basin  in  that  direction, 
other  beds  were  discovered  and  opened,  to  which  I shall  now  refer. 
The  locality  is  at  the  sources  of  Otter,  Hay’s,  and  English’s  runs, 
which  empty  into  the  first  fork,  and  of  Trout  run,  which  empties  into 
Big  Pine  Creek,  below  the  second  fork ; the  property  belongs  to  Gen- 
eral Keim,  of  Reading.  The  surface  is  gently  rolling,  but  very  ele- 
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vated;  the  obscurity  of  the  exposures,  and  a considerable  amount  of 
dip  in  the  strata,  causes  the  tracing  of  the  coal  in  this  neighborhood 
to  be  rather  intricate,  as  a section  made  across  the  basin  here  would 
show. 

On  the  very  highest  lands  to  the  north  and  north-west,  F.  XII. 
either  caps  the  summits  or  leaves  very  little  room  for  the  “brown 
rock”  which  overlies  it.  A dip  to  the  south  carries  down  these  rocks, 
and  soon  brings  in  the  coal  at  a level  considerably  below  the  tops  of 
the  hills;  but  the  ground  continuing  to  slope  also  to  the  south  and 
east,  renders  it  difficult  to  determine  how  far  the  coal  extends  in  those 
directions.  About  three  miles  north  on  the  road  towards  Babb’s,  the 
hill  suddenly  falls  off  about  two  hundred  feet,  exposing  the  upper 
band  of  F.  XL  and  the  upper  part  of  F.  X.  brought  to  this  elevation 
by  the  southern  dip.  Still  further  north,  the  level  of  the  country  is 
much  lower  than  where  F.  XII.  occurs.  Where  the  road  crosses 
Otter  Run,  the  “brown  rock”  above  the  conglomerate  just  rises  to, 
the  surface,  forming  the  lower  part  of  the  bank;  above  this  is  the 
lowest  coal  seam,  which  is  two  feet  six  inches  thick,  containing  a thin 
band  of  fireclay,  and  underlaid  by  another  bed  of  fire-clay  two  feet 
thick.  The  outcrop  of  another  coal  seam,  shows  itself  a little  higher 
up  in  the  same  digging.  The  fireclay  mentioned  is  of  good  quality, 
suitable  for  the  manufacture  of  fire-bricks.  Another  coat  bed  was, 
found  twenty-five  feet  above  in  a neighboring  bench  in  the  hill.  It 
was  opened  too  near  the  surface  to  ascertain  its  quality;  its  thickness 
is  three  feet  and  eight  inches,  including  two  inches  of  slate.  Below  it 
lies  a bed  of  fireclay,  similar  to  that  of  the  middle  coal  seam.  The. 
extent  of  this  upper  bed  cannot  be  great,  but  the  other  beds  underlie 
probably  fifty  acres  of  surface,  or  perhaps  moi’e. 

Tracing  the  conglomerate  towards  the  north,  it  appears  near  the  top 
as  a coarse  pebbly  rock,  and  lower  down,  as  a reddish  brown  sandstone. 
The  thickness  of  the  whole  stratum  is  about  one  hundred  and  fifty  feet. 
On  the  northern  slope  of  tire  hill  towards  the  old  English  settlement, 
F.  XI.  appears.  A careful  search  was  here  made  for  the  iron  ore. — 
About  two  hundred  feet  lower  down,  the  soil  indicates  the  lower  red 
shale  bed,  and  here  possibly  the  iron  ore  may  exist.  The  hills  north- 
west of  the  coal  openings  rise  more  suddenly,  and  contain  the  con-, 
glomerate.  How  much  further  the  coal  measures  extend  towards  the 
south  and  east,  can  only  be  ascertained  by  systematic  diggings  and 
accurate  measurement,  beyond  the  resources  of  the  survey.  At  some 
places  in  those  directions,  the  elevation  seems  to  be  as  great  as  at  the 
coal,  but  a change  of  dip  must  occur  before  we  proceed  far  in  that 
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tjourse.  The  bi’own  sandstone  is  exposed  below  the  coal  on  Otter 
run. 

Coal  may  hereafter  be  found  at  other  points  on  these  high  lands  be- 
tween the  First  Fork  and  Big  Pine  creek,  but  it  cannot  occupy  much 
extent  of  surface.  It  may  be  worth  the  attention  of  the  owners  of 
lands  lying  at  the  head  of  the  south-west  branch  of  Otter  run,  about 
five  miles  from  Callahan’s,  to  excavate  for  coal,  as  the  appearances 
here  are  indicative  of  the  coal  measures,  and  the  conglomerate  does 
not  reach  to  the  highest  summits  of  the  country.  Examinations  were 
made  here,  both  for  the  coal  and  the  iron  ore  of  F.  XI.  A pit  dug  in 
the  red  shale  about  twelve  feet,  did  not,  however,  bring  either  mineral 
to  light;  but  it  is  probable  that  the  ore  exists,  if  at  all,  in  this  neigh- 
borhood, chiefly  in  the  lower  bed  of  red  shale:  for  we  subsequently 
found  it  there  on  the  west  side  of  Pine  creek,  nearly  opposite  Calla- 
han’s. At  this  spot  it  is  not,  however,  well  exposed,  being  only  about 
six  inches  thick,  and  composed  of  hollow  ellipitical  nodules,  containing 
sometimes  an  undecomposed  blue  centre. 

Tome’s  creek  enters  Pine  creek  on  its  west  side,  heading  near  the 
corner  of  Lycoming  county.  The  anticlinal  axis  north  of  the  coal 
basin  we  have  been  describing,  crosses  the  main  creek  just  above 
their  junction.  Ascending  the  mountain  by  a road  crossing  over  to 
the  Coudersport  road,  the  rocks  of  F.  IX.  show  themselves  for  the  first 
two-thirds  of  the  way  up.  Near  the  top  of  the  formation,  we  meet 
w'ith  two  beds  of  the  blue  calcareous  con  glomerate,  and  another  about 
one  hundred  feet  higher  up,  among  the  lower  beds  of  F.  X.  which  con- 
tinues for  one  hundred  feet  more.  Above  this,  w’e  find  a bed  of  ii’on 
ore  in  F.  XI.  at  one  time  dug  in  several  places.  It  varies  in  thickness 
from  two  to  three  feet.  From  the  iron  ore  to  the  top  of  the  hill,  a ver- 
tical space  of  forty  feet,  the  rock  is  the  white  sandstone  of  F.  XII.  pre- 
senting at  the  summit  many  pebbles.  Near  Plerod’s,  on  the  Couders- 
port road,  the  surface  is  a little  higher  than  the  conglomerate,  and 
consequently  a small  bed  of  coal,  one  foot  in  thickness,  has  been  found. 
This  coal  belongs  to  another  basin  lying  considei’ably  north  of  the  an- 
ticlinal axis  above  mentioned,  and  entirely  out  of  the  range  of  the 
second  or  Ralston  basin.  In  this  neighborhood,  the  conglomerate  and 
sandstone  of  F.  XII.  yield  a white  sand,  which  would  be  well  adapted 
for  making  glass. 

The  next  coal  basin  toward  the  north,  or  the  third  in  order,  is  that 
of  Blossburg,  on  the  Tioga  river.  The  hills  on  the  south  side  of  the 
river,  for  a few  miles  above  Blossburg,  are  capped  by  the  conglomerate; 
•The  red  shale  rocks  of  F.  IX.  come  out  on  their  southern  slopes,  the 
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dip  to  the  north  being  considerable.  No  coal  has  been  found  on  that 
side  of  the  river,  excepting  near  Blossburg;  though  it  may  possibly 
«xist  south  of  the  valley,  near  its  source.  The  coal  formation  extends 
eastward  nearly  to  the  head  waters  of  Tioga  river,  but  has  not  the 
thickness  which  it  attains  further  west.  On  a stream  called  Little 
Falls  run,  nine  miles  above  Blossburg,  openings  were  made  some  years 
ago,  under  the  direction  of  one  of  the  mining  companies  of  Blossburg, 
developing  a seam  of  coal  about  three  feet  thick,  and  small  bands  of 
iron  ore.  A bed  of  conglomerate,  twenty  feet  thick,  occurs  here  be- 
tween the  layers  of  slaty  sandstone,  dividing  this  last  rock  into  two 
portions;  the  lower  one  being  of  considerable  thickness,  the  upper 
slaty  sandstone  sustaining  the  seam  of  coal.  Above  the  coal  rests 
a bed  of  black  shale  nearly  twenty  feet  thick,  containing  kidney- 
formed  iron  ore  of  excellent  quality,  though  not  abundant;  above 
which  are  three  layers  of  a poorer  species  of  iron  ore  in  flat  slabs, 
measuring  four  inches  in  thickness.  Over  the  shale,  with  ore,  lies  a 
bed  of  slaty  sandstone,  extending  to  the  summit  of  the  hill.  The 
dip  of  the  beds  at  this  place,  is  towards  the  north.  At  the  eastern 
side  of  this  hill,  the  sandstone  forming  the  summit,  containing  some 
small  pebbles,  resembles  somew'hat  a conglonerate.  It  includes  some 
small  bands  of  coal. 

The  next  stream  towards  the  west,  which  furnishes  a good  view  of 
ihe  strata,  is  Fellow’s  run;  but  no  coal  has  been  opened  upon  it. 
About  three  miles  above  its  mouth,  this  stream  descends  in  a beautiful 
and  picturesque  water-fall,  the  whole  height  of  which,  embracing  three 
leaps,  is  sixty  feet.  Below  the  lowest  of  these,  the  conglomerate  and 
sandstone  rock  rises  perpendicularly  to  a greater  height  than  that  of  the 
falls.  The  height  of  the  top  of  the  water-fall  or  of  the  conglomerate 
rock,  is  about  four  hundred  and  thirty  feet  above  the  bridge  at  Bloss- 
burg, while  the  elevation  of  the  same  on  Morris’  run,  lying  fur- 
ther west,  is  about  three  hundred  feet.  On  Morris’  run,  about  three 
miles  above  its  mouth,  at  the  height  of  three  hundred  and  twenty-two 
feet  above  the  Blossburg  bridge,  a seam  of  coal  was  opened  some 
years  ago,  more  than  six  feet  in  thickness.  It  has  a roof  of  fireclay 
about  six  inches  thick,  which  must  be  mined  with  the  coal.  Beneath 
the  coal  lies  a bed  of  shale,  twelve  feet  thick,  said  to  rest  on  another 
seam  of  coal,  probably  a thin  one;  and  below  this  is  found  a thiii 
bedded  sandstone,  extending  for  a moderate  depth  to  the  top  of  the 
conglomerate.  Higher  up  the  run,  in  endeavoring  to  remove  some  of 
the  loose  material  covering  the  rocks,  a large  lump  of  excellent  kid- 
iaey  ore  was  found,  weighing  at  least  two  hundred  pounds.  This  had 
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fallen^no  doubt,  from  some  bed  in  the  side  of  the  hill.  Pieces  of  coat 
occur  in  the  swampy  ground,  but  whether  tliey  belong  to  a regular 
bed,  can  only  be  determined  by  draining  and  digging. 

About  forty  feet  above  the  large  vein  of  coal,  many  large  nodules- 
of  a rich  iron  ore  were  discovered  among  the  roots  of  an  upturned 
tree.  Their  abundance  was  such  as  to  indicate  a considerable  band 
of  the-  ore.  A little  lower  lies  a bed  of  dark  blue  shale,  enclosing  a 
seam  of  slaty  cannel  coal,  of  unknown  thickness.  Other  beds  of 
coal  may  possibly  have  been  met  with  still  higher  up,  or  perhaps  the 
exposure  seen  was  only  the  outcrop  of  these  same  seams  repeated  : 
little  satisfactory  information  being  at  present  preserved  concerning 
the  earlier  diggings  in  this  vicinity.  The  access  to  these  localities,  is 
through  a succession  of  thick  woods  and  tangled  laurel  swamps; 
though  the  country  is  not  unsuitable  to  the  construction  of  roads. 

As  some  anticipations  exist  that  coal  will  be  developed  in  Elk 
mountain,  the  southern  margin  of  the  basin,  it  may  be  desirable  to 
present  in  this  place  a general  description  of  its  summit.  Near  the 
top  of  a high  ridge  between  the  forks  of  Carpenter’s  run,  a tributary 
of  the  Tioga,  from  the  south,  occurs  a stratum  of  fine  grained  white 
sandstone,  which  readily  disintegrates  into  good  glass  maker’s  sand. 
Below  this,  we  meet  many  loose  pieces  of  conglomerate,  which  occurs 
in  place  100  feet  higher  up,  constituting  benches  within  fifty  feet  of 
the  summit,  and  about  500  feet  above  the  Tioga  river.  This  rock  is 
about  fifty  feet  in  thickness,  being  in  some  places  a coarse  conglom- 
erate, in  others  passing  into  sandstone.  2'his  hedcajps^  the  whole  ridge 
opposite  the  mouth  of  Fellow’s  run,  for  a mile  or  more  back  from  the 
river.  Its  dip  is  towards  the  N.  N.  W.  The  same  rock  has  been 
encountered  further  east  on  the  same  side  of  the  Tioga,  forming  the 
summit  of  the  hills.  It  is  in  vain  therefore  to  look  for  workable  coal  in 
these  positions;  the  most  that  can  be  hoped  for,  being  a small  imper- 
fect seam,  occasionally  found  beneath  this  stratum,  about  ten  inches 
thick. 

The  rocks  in  the  bottom  lands  along  the  river  above  Blossburg, 
belong  to  F.  X.,  and  contain  some  layers  suitable  for  whetstones- 
Formation  IX.  does  not  show  itself. 

Coal  run,  upon  which  some  of  the  mines  above  Blossburg  are 
situated,  enters  the  Tioga  from  the  north-east.  Its  source  is  not 
quite  a mile  from  the  rivei’.  The  hills  around  it  are  400  feet  above 
Blossburg.  A nearly  continuous  section  of  the  strata  was  obtained  on 
this  run.  The  highest  bed  measured,  is  at  an  elevation  of  about  284 
feet  above  the  river,  above  which  occurs  a considerable  thickness  of 
rocks  without  exposures. 
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Section  at  Coal  Run. 

Brown  sandstone, 

Kidney  ore,  shut  out  by  the  sandstone. 

Shale,  a thin  bed. 

Coal,  chiefly  cannel  coal,  - - - - 3 feet. 

Fireclay,  .......  2 

Shale,  - - - - - - - - 15 

Coal,  . I 

Fireclay,  .......  2 

Shale,  .......  2 

Nodular  ore,  ....... 

Blue  shale,  .......  3 

Coal,  ........  3 

Fireclay,  .......  2 

Shale,  .......  10 

Sandstone  with  vegetable  remains,  - - - 30 

Fireclay,  ........  6 

Cannel  coal,  with  two  seams  of  slate,  one  1 foot  the 

other  3 inches  thick,  ...  2 T 

Shale,  containing  rich  kidney  form  ore,  the  aggre- 
gate thickness  is  about  6 inches,  all  lying  within 

3 feet,  32 

Coal  too  far  below  the  ore  to  be  worked  with  it,  1 

Sandstone,  ......  30 

Cannel  coal,  ......  2 

Olive  colored  shale. 

Sandstone  with  vegetable  remains,  passing  into  a 
conglomerate  towards  its  lower  part. 

Below  these  strata,  we  meet  with  the  red  shales  of  F.  X.,  alternating- 
with  sandstone.  Diggings  have  been  made  in  this  red  shale,  for  iron 
ore,  two  unimportant  bands  of  which  were  discovered.  Near  the 
upper  red  shale,  is  a bed  of  fireclay. 

The  next  vertical  section  measured,  is  on  Bear  Creek,  north  of 
Coal  Run,  but  on  the  same  side  of  the  river.  A thick  bed  of  sand- 
stone, part  of  which  is  pebbly,  and  about  fifty  feet  thick,  forms  the 
upper  rock  in  this  hill,  above  the  coal-mines.  The  following  series, 
commencing  a few  feet  below  the  bottom  of  this  rock,  exhibits  the 
composition  of  this  hill: 


Coal,  variable,  but  sometimes  - - 1 foot,  6 inches. 

Shale,  containing  four  inches  of  iron  ore,  ten  to 

twelve  feet, 12  “ 0 “ 
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Coal, 

3 

feet. 

7 inches. 

Fire-clay,  two  to  three  feet,  - 

- 3 

0 » 

Coal,  lower  half  cannel  coal. 

1 

ii. 

2 

Dark  sandstone,  with  purplish  stripes. 

- 12 

0 “ 

Coal,  ...... 

1 

U 

6 “ 

Stratum  not  measured. 
Sandstone,  imbedding  pebbles. 

- 30 

U 

0 » 

Bed  containing  iron  ore,  three  to  five  feet. 
Stratum  not  measured. 

4 

u 

0 “ 

Sandstone. 

Stratum  not  measured. 

Red  and  yellow  shales  of  F.  XI. 

The  upper  coal  occurs  on  the  south  side  of  the  creek,  where  it  is 
one  foot  six  inches  thick ; but  on  the  north  side,  it  is  entirely  wanting. 
The  ore  in  the  next  stratum  is  good,  but  small  in  quantity;  this  bed 
is  also  visible  on  Coal  Run.  The  next  bed  is  the  main  coal  seam  at 
Blossburg;  it  has  been  opened  in  five  different  drifts,  two  on  the  south 
side  and  three  on  the  north  side  of  the  creek,  at  an  elevation  of  about 
two  hundred  and  eighty  feet  above  the  railroad,  not  quite  a mile  dis- 
tant. The  quality  of  this  coal  is  somewhat  injured  by  the  amount  of 
sulphuret  of  iron  occasionally  present,  from  which  the  chief  part  of 
the  bed  is  comjjaratively  free,  having  a fine  brilliant  lustre.  A fault 
crossing  the  three  drifts  on  the  north  side  of  the  creek  in  a north-east 
and  sout-west  course,  throws  down  the  coal  three  feet.  Large  quan- 
tities of  this  coal  are  carried  down  the  Tioga  valley  in  the  winter. 
The  fireclay  under  this  coal  contains  fossil-stems  of  the  genus  cactus. 
At  its  outcrop  occurs  a large  deposite  of  exceedingly  tough  clay,  de- 
rived from  this  bed,  well  adapted  for  the  manufacture  of  fire-bricks. 
The  eighteen  inch  seam  of  coal  was  at  one  time  partially  mined,  but 
has  since  been  abandoned.  The  sandstone  which  underlies  this,  is 
rather  remarkable,  passing  in  its  lower  beds  into  a coarse  conglomer- 
ate. We  have  not  yet  determined  whether  this  bed  marks  the  bottom 
of  the  coal  measures.  Under  it  lies  another  bed  of  sandstone,  and 
beneath  that  the  red  shales  of  F.  XL  Below  the  conglomerate,  a 
rather  singular  band  of  ore  has  been  met  with,  which  thinned  out 
after  being  pursued  for  a few  feet  in.  It  would  justify  further  explo- 
ration. The  shale  containing  this  ore  is  nearly  five  feet  thick,  con- 
sisting largely  at  its  outcrop,  of  long  elliptical  balls  of  a very  argilla- 
ceous brown  ore,  lying  closely  adjacent  to  each  other,  and  forming 
more  than  one-half  of  the  stratum.  Each  elongated  nodule,  consists 
externally  of  a series  of  concentric  crusts,  which  readily  peel  off  by 
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exposure  to  the  atmosphere.  Beneath  tlie  balls,  lies  a nearly  solid 
layer  of  a heavy  yellowish-gray  ore,  about  six  inches  thick,  having 
a true  oolitic  structure.  These  beds  appear  to  be  shut  out  by  the 
overhanging  sandstone,  at  a short  distance  in  from  the  surface.  Other 
excavations  have  been  made  for  ore  in  the  other  red  bands  lower 
down  in  the  series,  but  unsuccessfully.  The  conglomerate  and  sand- 
stone of  the  two  beds  described,  strew  the  hill-sides  in  great  quantity, 
and  furnish  an  excellent  building  material. 

Half  a mile  north  of  Bear  Creek  and  parallel  with  it,  is  the  de- 
nuded valley  of  East  Creek,  on  the  northern  side  of  which  the  hill  is 
capped  by  a thick  bed  of  sandstone  passing  towards  its  lower  part 
into  a conglomerate.  Underneath  this  lies  a stratum  of  brown  shale, 
fifteen  feet  thick,  containing  four  bands  of  nodular  ore,  included  in 
a thickness  of  seven  feet  of  shale,  the  aggregate  thickness  of  the  ore 
being  thirteen  inches.  This  bed  of  ore  is  the  most  promising  hitherto 
met  with  in  the  region.  The  chemical  composition  of  this  ore  will  be 
seen  in  Chap.  VI. 

Below  the  shale  is  a thin  layer  of  sandstone ; then  a black  shale, 
including  a thin  seam  of  cannel  coal;  and  fifteen  feet  under  this,  it  is 
said  another  seam  of  ore  occurs  fifteen  inches  thick ; and  beneath  it 
again,  a bed  of  coal  twenty-one  inches  in  thickness. 

A considerable  southern  dip  occurring  between  East  creek  hilt  and 
Bear  creek  hill,  the  sandstone  capping  the  summit  of  the  former,  is 
probably  the  same  as  that  which  underlies  the  coal  openings  along  the 
latter.  On  Limestone  Hill,  half  a mile  further  north,  the  highest 
rocks  are  the  thin  beaded  sandstones  of  F.  X.  extending  from  within 
two  hundred  feet  of  the  base  to  the  summit.  At  its  base  the  limestone 
so  often  found,  at  the  alternation  of  F.  IX.  and  F.  X.  shows  itself,  with  a 
thickness  of  at  least  eight  feet,  consisting  of  heterogeneous  materials, 
closely  cemented  by  calcareous  matter.  It  has  a variegated  aspect,  like 
certain  breccias.  It  is  a durable  rock,  well  adapted  for  building  stone, 
but  it  is  too  impure  to  be  converted  into  lime.  It  is  underlaid  by  a 
blueish,  micaceous  sandstone,  furnishing  an  excellent  building  stone. 
The  dip  here  is  at  an  angle  of  five  degrees  towards  the  S.  S.  E.  North 
of  Limestone  Hill,  some  of  the  lower  layers  of  F.  IX.  appear  above 
the  bed  of  the  valley.  In  one  particular  band  of  red,  micaceous  sand- 
stone, occur  numerous  mutilated  remains  of  a highly  curious  fossil 
fish,  the  Holoptydms  of  Agassiz.  Further  north,  still  lower  rocks 
appear. 

On  the  west  side  of  the  Tioga  river,  between  the  heads  of  Johnson’s 
creek  and  Boon’s  creek,  three  miles  from  Blossburg,  the  coal  mea- 
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sures  occupy  the  hills,  though  little  is  known  of  them  at  this  locality. 
The  following  account  of  the  stratification  on  Johnson’s  creek,  was 
furnished  by  the  superintendent  of  the  mines  at  Blossburg.  Near  the 
summit  occurs  a shale  containing  nodular  iron  ore ; below  this,  a bed 
of  coal  two  feet  two  inches  thick;  then  fifteen  or  twenty  feet  of  sand- 
stone, then  another  coal  seam  embracing  two  feet  five  inches  of  coal, 
fifteen  inches  slate  and  twenty-two  inches  coal;  in  all,  a bed  about  six 
feet  in  thickness. 

On  West  Hill  near  the  mouth  of  Johnson’s  creek,  there  is  a sand- 
stone passing  into  fine  grained  conglomerate  about  fifty  feet  in  thick- 
ness, underlaid  by  four  feet  of  olive  colored  shale,  containing  about 
two  feet  in  the  aggregate,  of  iron  ore  near  its  outcrop.  The  lower 
portion  of  this  ore  is  of  a greenish  gray  color ; the  upper  is  reddish, 
and  sometimes  oolitic  in  its  structure. 

At  the  outcrop,  the  greenish  gray  kind  is  one  foot  four  inches  thick, 
the  red  ore  nine  inches.  The  whole  bed  shows  signs  of  diminishing 
in  thickness,  when  followed  in  towards  the  hill,  but  possibly  it  may 
again  augment.  At  the  foot  of  the  hill  a considerable  deposite  of  hog 
ore  has  been  collected,  apparently  from  this  stratum. 

From  the  foregoing  remarks,  it  will  appear  that  the  principal  sup- 
ply of  coal  at  Blossburg,  must  come  from  one  seam,  and  that  this 
occurs  in  greatest  thickness  on  Morris’  run,  six  miles  from  the  village 
where  it  is  about  six  feet  from  floor  to  roof.  No  bed  of  iron  ore  has 
been  yet  discovered,  which  will  justify,  I conceive,  the  construction  of 
a large  furnace,  though  some  of  those  already  opened  may  prove  suf- 
ftciently  pi-oductive  when  further  explored. 

Crossing  this  coal  basin  at  a point  further  west,  in  a south-east  di- 
rection from  the  south-west  corner  of  Charleston  township,  the  follow'- 
ing  features  present  themselves.  The  hills  in  this  part  of  the  town- 
ship are  capped  by  F.  XII.,  the  material  used  in  the  construction  of 
the  Court  House  at  Wellsborough.  Passing  south-eastward  across 
the  forks  of  the  First  Fork  or  Babb’s  creek,  the  conglomerate  is  seen 
to  occupy  the  tops  of  all  the  high  ridges,  being  no  where  met  with 
below  the  summit.  The  upturned  roots  of  the  trees  furnish  no  indi-. 
cations  of  coal  smut.  Southward  to  the  head  waters  of  the  First  Fork, 
near  the  Blossburg  road,  the  conglomerate  caps  the  summits.  In  so  wild 
a country,  it  is  impossible  always  to  pronounce  with  positiveness  upon 
the  nonexistence  of  coal  in  a part  of  the  basin  like  this,  where  a slight 
dip  may  bring  in,  unperceived,  the  lower  part  of  the  coal  measures. 
This  neighborhood  was  carefully  examined,  and  if  the  coal  does  pre- 
vail, it  cannot  cover  much  extent.  Further  west  over  Wilson’s  or 
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Yarnall’s  creek,  entering  the  first  fork  at  Babb’s,  and  heading  towards 
VVellsboroLigh,  the  coal  measures  have  been  discovered,  and  the  coal 
opened  on  the  west  side  of  the  stream.  On  the  east  or  opposite  side, 
coal  smut  was  also  found  by  us  at  the  mouth  of  Wilson’s  creek.  The 
dip  is  gently  northward;  and  about  five  miles  above  or  towards  the 
north,  it  is  southward,  forming  the  basin,  in  the  centre  of  which  lie 
these  insulated  patches  of  coal  measures.  The  tops  of  the  hills  at  the 
two  boundaries  mentioned,  consist  of  the  conglomerate,  on  the  very 
highest  knobs  or  the  brown  rock  above  it;  gradually  descending  to  a 
rather  lower  level  in  the  basin,  they  have  over  them  for  a considerable 
extent  of  surface,  a moderate  thickness  of  strata,  which  may  be  found 
to  contain  one  seam  of  coal.  Between  one  hundred  and  two  hundred 
feet  below  the  conglomerate,  there  occur  abundant  signs  of  a bed  of 
iron  ore,  visible  along  the  brow  of  the  hills  on  each  side  of  Wilson’s 
creek.  Some  amount  of  excavation,  however,  would  be  requisite  to 
develope  it.  Along  Wilson’s  creek,  F.  X.  is  not  very  thick,  the  hills 
containing  the  coal  measm-es  being  apparently  not  more  than  six  hun- 
dred feet  high,  while  F.  IX.  just  appears  above  the  bed  of  the  valley. 
The  coal  occurs  between  two  and  three  miles  above  Babb’s,  at  the 
mouth  of  Wilson’s  creek.  It  overlies  a bed  of  sandstone  reposing 
above  the  conglomerate.  The  floor  of  the  coal  is  a dark  brown  shale. 
The  seam  is  double,  the  upper  portion  being  one  foot  in  thickness, 
the  lower,  eighteen  inches,  both  of  good  quality.  They  are  separated 
by  a band  of  dark  shale  one  foot  in  thickness;  the  roof  of  the  coal  bed 
consists  of  black  shale  full  of  vegetable  fossils.  The  hill  rises  only 
about  thirty  leet  higher  than  the  level  of  the  coal,  and  presents  no  indi- 
cations of  another  seam,  or  of  a band  of  iron  ore,  though  much  search 
was  made.  Half  a mile  north  from  the  opening  made  in  the  coal,  the 
conglomerate  rock  is  finely  exposed,  exhibiting  itself  in  a bed  of  about 
thirty-five  feet  thick.  Receding  a little  from  the  front  of  the  hill,  a 
bench  rises  about  thirty  feet  from  the  conglomerate.  On  the  top  of 
this  flat  the  upturned  roots  of  the  fallen  trees,  disclose  numerous  frag- 
ments of  iron  ore.  The  indications  of  ore  are  tolerably  abundant 
from  this  point  across  to  the  Stony  Fork,  and  the  smut  of  the  coal  is 
also  traceable  throughout  the  same  tract,  but  whether  more  than  ont^ 
coal  bed  occurs,  cannot  be  ascertained  without  much  excavation. 
The  conglomerate  lies  high,  but  some  points  of  the  surface  tovrer  a 
little  above  it.  The  outline  of  these  high  lands  is  undulating,  the 
growth  is  open,  and  would  furnish  much  timber  adapted  for  making 
charcoal.  On  both  sides  of  the  Stony  Fork  the  conglomerate  crowns 
most  of  the  hills  until  w’e  advance  several  miles  up  the  stream,  where 
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the  lower  rocks  form  the  surface.  Tins  formation  is  well  exposed  in 
this  vicinity,  forming  often  an  irregular  line  of  escarpment  around  the 
brow  of  the  hill  for  many  miles  in  extent,  where  enormous  blocks, 
dislodged  from  the  sti'atum,  open  lanes  and  passages  between  them 
and  the  main  bed.  In  the  bed  of  the  valley  of  Stony  Fork,  the  impure, 
calcareous  rock  near  the  top  of  F.  IX.  .sometimes  shows  itself.  About 
three  miles  from  the  mouth  on  the  east  side,  a very  ferruginous  spring 
appears,  depositing  a large  mass  of  brown  ochre.  A little  above  this 
spring,  an  excavation  was  made  in  search  of  ore,  and  a band  of  small 
compact  nodules,  whitisb  within  and  coated  with  a brown  crust,  was 
found,  imbedded  in  a shale.  After  penetrating  to  a depth  of  a foot 
and  a half,  a copious  ingress  of  water  arrested  the  digging.  This  band 
of  ore,  is  conceived  to  be  a continuation  of  that  already  discovered  in 
so  many  places  in  F.  XI.  'Che  same  band  was  found  some  years 
since,  several  miles  to  the  west,  on  Pine  creek.  On  the  west  side  of 
iStony  Fork,  the  red  shale  below  the  conglomerate  is  very  ferru- 
ginous. 

Between  the  layers  of  the  conglomerate,  a short  distance  from  the 
bottom,  a thin  band  of  black  shale,  I'eadily  mistaken  at  first  for  the 
crop  of  a seam  of  coal,  was  found.  As  it  is  somewhat  continuous, 
though  only  one  foot  thick,  it  is  desirable  thus  to  mention  its  position,- 
lest  it  may  mislead.  Over  the  conglomerate  on  the  same  side  of  the 
stream,  the  ground  rising  twenty  or  ihirty  feet,  a few  pieces  of  kidney- 
ore  were  discovered.  Diggings  being  made,  the  bed,  however,  proved 
to  be  thin  and  irregular,  being  a band  in  the  brown  sandstone.  Signs 
of  the  same  seam  were  met  with  in  other  places,  in  a corresponding 
position  in  the  strata,  but  no  where  gave  promise  of  being  productive. 

At  the  mouth  of  the  second  fork  of  Pine  creek,  the  rocks  dipping 
gently  to  the  north,  P'.  IX.  extends  from  the  bed  of  the  valley  a con- 
siderable way  up  the  hills,  the  conglomerate  capping  only  the  highest 
knobs,  and  no  coal  measures  appearing  above  this  along  Pine  creek. 
The  only  chance  we  have  of  finding  them  is  above  the  head  of  Elk 
run,  entering  Pine  creek  a mile  and  a half  above  the  mouth  of  the 
.second  fork.  Here  a bed  of  iron  ore  was  opened  a few  year.s  ago, 
below  the  conglomerate,  being  probably  the  same  found  upon  Stony 
Fork.  It  wms  mined  for  a short  distance  in  by  a regular  drift,  and 
proved  to  be  between  three  and  four  feet  in  thickness;  the  whole  of 
which,  however,  is  not  ore,  a portion  consisting  of  imbedding  shale.- 
On  Big  Pine  creek,  about  four  miles  above  the  mouth  of  the  second 
fork,  the  rocks,  ])reviously  nearly  horizontal,  dip  south,  bringing  in 
the  conglomerate  on  the  summit  of  the  hills,  about  two-miles  below* . 
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this,  on  the  east  side  of  the  stream.  This  very  shallow  basin  in  the 
rocks  will,  therefore,  pi’obably  not  yield  any  coal  along  Pine  creek. 

Retracing  our  way  eastward  to  the  Tioga  river,  these  southern  dips 
are  seen  to  continue  from  the  northern  margin  of  the  Blossburg  basin, 
down  the  stream  to  a point  about  midway  between  Covington  and 
Alansfield.  I’he  hills  here  are  low  and  gently  rounded,  and  consist 
only  of  the  beds  of  F.  Vlll.  At  Covington,  they  are  capped  by  F. 
IX.  A band  in  F.  VIII.  has  been  found  sufficiently  calcareous  to 
yield  lime.  It  is  full  of  fossil  shells.  North  of  the  flat  anticlinal  axis 
between  Covington  and  Mansfield,  the  northern  dips  bring  in  F.  X., 
which  cans  a belt  of  higher  hills  ranging  north  of  the  latter  town. 
The  dip  again  changes  to  the  south,  about  two  or  three  miles  north  of 
the  mouth  of  Mile  creek,  and  continues  southward  as  far  as  the 
northern  boundary  of  the  State.  Tracing  the  anticlinal  axis  which 
divides  the  Blossburg  coal  measures  from  the  northern  unproductive 
basin,  we  find  it  bringing  the  rocks  of  F.  VIII.  to  the  surface,  along 
the  whole  belt  of  country  crossing  Wilson’s  creek.  Stony  Fork,  and 
Big  Pine  creek,  near  the  Round  Island.  The  gentle  depression  of 
the  strata  to  the  W.  S.  VV.,  causes  all  but  the  very  upper  layers  of  F. 
VIII.  to  sink  out  of  view  on  Pine  creek.  The  calcareous,  fossiliferous 
bands  of  this  formation,  occur  on  Stony  Fork,  but  afford  a very  in- 
different lime.  Near  the  brink  of  this  stream,  in  the  alternations  of 
F.  VIII.  and  F.  IX.,  issues  a small  saline  spring,  capable  of  affording 
a bitter  salt.  Some  years  since,  an  attempt  was  made  to  bore  for 
brine  at  this  spot,  and  the  strata  were  penetrated  to  the  depth  of  about 
three  hundred  feet  without  procuring  any  further  supply,  when  the 
augur  broke  and  the  work  was  given  up.  The  true  saliferous  rocks 
of  our  State  are  much  higher  in  the  series,  being  the  white  and 
porous  sandstones  of  the  lower  coal  measures  and  of  f'.  XII.,  and 
these  are  never  productive  in  brine,  unless  when  they  occur  at  a con- 
siderable depth  below  the  beds  of  the  vallies. 

On  the  Tioga  river,  the  northern  dip,  carrying  down  the  rocks  of 
¥.  Vlll.,  forms  a broad  but  shallow  basin  between  Mansfield  and  the 
mouth  of  Mile  creek.  The  Tioga  river  crosses  the  bottom  of  this 
basin  above  Tioga  village,  displaying  the  rocks  of  F.  IX.  Receding 
from  the  river,  the  hills  are  capped  by  P^.  X. ; and  it  has  been  said 
that  the  very  highest  knobs  take  in  small  patches  of  F.  XII.  Denu- 
dation has,  therefore,  swept  away  every  remnant  of  the  coal  measures 
which  may  once  have  occupied  the  centre  of  this  trough. 

Tracing  this  northernmost  basin  westward,  we  find  it  crossing 
Crooked  creek,  a little  north  of  the  Big  marsh.  The  hills  bounding  it 
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on  the  north  and  south  being  capped  by  the  F.  X.,  the  grey  slates  of 
F.  VIII.  appear  in  the  valley  between.  The  town  of  Wellsborough 
lies  in  the  latter  formation. 

About  eight  miles  north-west  from  the  Big  Meadows,  occurs  a bed 
of  iron  ore,  from  which  a large  deposite  of  brown  ocbre  has  been  pro- 
duced. Much  ore  has  been  taken  from  this  spot.  The  ore  band  has 
not  been  fully  developed.  It  occurs  within  one  hundred  feet  of  the 
summit  of  the  hill,  lying  probably  below  the  conglomerate,  though 
that  rock  does  not  appear.  About  two  tons  only  of  loose,  nodular 
ore  have  been  excavated.  Twenty  feet  below  this  bed,  a bench  or 
broad  terrace  occupies  the  flank  of  the  hill,  embracing  about  twenty 
acres  of  surface.  It  is  covered  by  a rich  deposite  of  the  bog  ore,  to  a 
depth  averaging  perhaps  two  feet.  Higher  on  the  hill,  a small  seam 
of  coal,  one  foot  in  thickness,  occurs,  which  is  of  limited  extent.  Near 
the  summit  of  the  hill,  are  indications  of  another  bed  of  iron  ore. 


CHAPTER  V. 

Sketch  of  the  Geology  of  that  part  of  Western  District  of  the  State 
which  embraces  the  Counties  of  Armstrong,  Clarion,  Venango, 
Butler,  Beaver  a?id  Mercer. 

Though  the  bituminous  coal  measures  of  our  State  constitute,  m 
strictness,  but  one  group  of  sandstones,  limestones,  shales  and  coal 
seams,  not  susceptible  of  any  natural  sub-division,  the  expedienev 
of  adopting  some  classification  of  so  extensive  and  complicated  a sys- 
tem of  rocks,  induces  me  to  separate  the  whole,  into  an  upper  and 
lower  series,  and  to  designate  these  by  the  geographical  regions  which 
they  occupy.  The  two  chief  rivers  which  traverse  tho  basin,  flowing 
in  opposite  directions,  intersect  wholly  different  strata,  the  Mononga- 
hela  and  its  western  tributaries  passing  tbrough  the  upper  coal  mea- 
sures, and  the  Allegheny  through  the  lower.  Starting  from  the  marly 
shales  exposed  at  the  water’s  edge  at  Pittsburg,  and  ascending  the 
former  river,  we  rise  into  higher  and  higher  layers,  and  following  its 
western  streams  into  Wayne  county,  we  may  even  reach  the  uppermost 
beds  of  the  whole  series.  Ascending  the  latter  river  on  the  other  hand, 
we  come  upon  lower  and  lower  rocks,  emerging  successively  to  view, 
until,  in  the  neighborhood  of  Franklin  and  Warren,  we  encounter 
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^hose  that  form  the  bottom  of  the  basin.  I propose,  therefore,  to  call 
the  upper  coal  measures  exposed  in  the  valley  of  the  one  river,  the 
JSIonongahela  Series,  and  the  lower  strata,  as  they  are  developed  in 
ihe  valley  of  the  other,  the  Allegheny  Series.  The  Monongahela 
series  includes  the  beds  entitled  the  Pittsburg  Series  in  my  last  annual 
report. 

When  the  task  of  tracing  the  range  of  the  several  strata  throughout 
Ihe  whole  coal  basin  shall  have  been  completed,  and  the  respective 
areas  of  those  two  divisions  of  the  formation  ascertained,  the  Monon- 
gahela series  will  be  found  not  to  extend  beyond  the  limits  of  Alle- 
gheny, Washington  and  Green  counties,  the  southern  townships  of 
Beaver  and  Armstrong,  the  south-western  ones  of  Indiana,  and  ail 
ihose  sections  of  Westmoreland  and  Fayette  lying  north-west  of  a line 
near  the  base  of  Chestnut  Ridge.  All  other  parts  of  the  general  coal 
held  situated  to  the  north-west  of  the  Allegheny  mountain,  are  occu- 
pied by  the  Allegheny  series  to  be  here  described.  The  boundary 
between  the  two  series  marked  by  the  final  outcrop  of  the  shales 
which  are  exposed  just  above  the  Ohio  river  at  Pittsburg,  will  not  de- 
viate greatly,  when  ultimately  traced,  from  a line  ranging  as  follows: 
Commencing  at  the  Ohio  river,  near  the  mouth  of  Yellov/  creek,  and 
running  thence  nearly  eastward,  it  crosses  the  same  river  again  near 
Economy,  and  the  Allegheny  river  about  the  mouth  of  Bull  creek, 
then  deflects  a little  to  the  north,  passing  the  Kiskiminitas  a few  miles 
above  its  mouth,  and  ranging  north  of  Crooked  creek,  which  it  also 
crosses.  Assuming  a nearly  eastern  course,  it  runs  north  of  the  town 
of  Indiana,  near  which  it  sweeps  to  the  south  and  south-west,  and  then 
follows  the  base  of  Chestnut  Ridge  and  west  Laurel  Hill,  to  the  Mary- 
land line.  The  country  south  and  west  of  this  boundary  is  occupied 
exclusively  by  the  .Monongahela  series. 

Coal  Measures. — Allegheny  Series. 

Bescri'ption  of  the  Lower  Coed  Mccisurcs  as  they  occur  letu-ecn  Pitts- 
burg and  Warren,  on  both  sides  oj  the  Allegheny  'River,  adopting 
the  descending  order  and  proceeding  Nortlacard. 

Having  in  my  last  annual  report  enumerated  and  described  the 
various  beds  of  the  bituminous  coal  measures  of  the  western  counties 
of  the  State,  which  compose  that  part  of  the  series  overlying  the 
lowest  stratum  exposed  at  Pittsburg,  I propose  in  the  present  place  to 
give  a similar  account  of  those  layers  embraced  between  the  same 
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stratum  and  the'  sandstones  and  conglonrerate'  at  the  bottom'of  the 
coal  formation.  To  render  this  enumeration  more  intelligible,  I shalB 
commence  at  Pittsburg,  in  the  neigiiborl'.ood'  of  which  the  strata  are 
■well  exposed  and  familiarly  known,  and  discuss  tliera  in  the  descend- 
ing order  as  they  rise  in  succession  to  the  level  of  the  Allegheny  river 
between  that  town  and  Warren,  this  being  the  order  of  their  outcrop- 
from  the  centre  towards  the  margin  of  the  basin.  While  specifying 
the  features  and  composition  of  each  division  of  thp  series  as  it  ap-' 
pears  adjacent  to  the  Allegheny  river,  I shall  also  refer  to  it  in  other* 
places,  in  order  to  show  its  range  both  oast  and  west  of  that  great 
intersecting  valley ; but  tire  conlined  limits  of  an  annual  report,  and 
the  unfinished  state  of  the  geological  map,  will  prevent  my  attempting 
to  delineate  the  outcrop  of  eacli  stratum,  or  to  introduce  more  than  a- 
Jew  localities  at  w'hlch  it  may  be  seen.  The  intelligent  reader,  ivitk 
the  map  of  the  State  before  him,  will,  however,  be  enabled,  it  is  hoped,- 
■with  the  assistance  of  these  localities  and  the  descriptions  given,  to- 
trace  with'  sufficient  accuracy  the  range  of  each  important  coal  bed' 
and  other  .sub-division  of  the  scries. 

It  may  be  proper  in  this  place  to  offer  some  explanatory  remarks  im 
refercncvc  to  the  strata  exposed  on  the  Allegheny  river,  between  Pitts-- 
burg  and  Freeport;  a clear  understanding  of  which  will  render  intelli-> 
gible  to  the  most  cursory  observer  the  genei-al  range  and  nature  of 
the  rocks  comprising  the  northern  half  of  the  great  western  coal  basim- 
The  variations  in  the  shales  and  sandstones  present  occasionally  great- 
difficulties  in  identifying,  them.  It  should  be  remembered,  also,  that 
tlie  divisions  of  the  strata  adopted-  in  my  reports,  though  rendered^ 
rsecessary  by  the  nature  of  the  coal  measures,  are,  in  fact,  more  or 
I'jss  arbitrary  divisions,  which  exist  with  rather  less  distinctness  in- 
nature than  might  appear  from  the  definite  limits  assumed  for  sak& 
of  desci'iption.  Hence,  a practical  observer,  not  conversant  witlx 
geological  research,  may  err  in  comparing  our  general  accounts  v/itb 
tlie  exposures  in  some  partic'alar'iieighborhoods. 

While  the  rocks  composing  the  present  series  are  all  under  the  OJiio 
at  Pittsburg,  and  rise  and  crop  out  successively  towards  the  E.  the  N.  E. 
the  N.and  N.  W.,  forming  an  eliptical  basin,  their  dip  is  by  no  means- 
regular,  but  undulates  considerably,  the  local  inclination  differing  in 
nmnultitude  of  cases  from  the  .general  one.  Thus,  below  Freeport,  at 
some  of  the  coal  mines,  the  locol  dip  is  up  the  river,  while  in  fact  the' 
general  dip  is  in  the  contrary  direction,  as  is  shown  by  the  coal 
cropping  out  on  the'  north  and  sinking  under  the  Ohio  to  the  south. 
The-  coal  vein  just  d4s.sribed-  m.ake.s  its  appearance  on  Pine  creek,. 
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'oVing  to  a local  rise  in  the  strata,  while  it  does  not  show  itself  above 
the  Allegheny  until  within  a few  hundred  feet  ofTarentum.  At  Pitts- 
burg it  appears  to  be  from  one  hundred  to  one  hundred  and  fifty  feet  be- 
low the  river,  while  at  Freeport  it  has  the  height  of  one  hundred  and  forty 
feet  above  the  water.  At  Kittanning  it  is  still  higher,  rising  further 
north  to  the  tops  of  the  most  elevated  hills,  and  finally  cropping  out, 
and  occurring,  at  intermediate  points,  much  lower  than  a regular  dip 
would  carry  it. 

The  variegated  shale  composing  No.  1 of  the  Monongahela  series, 
is  found  at  the  base  of  all  the  hills  surrounding  Pittsburg,  and  is  com- 
pletely exposed  on  the  river  as  far  as  Sharpsburg.  Here  the  hills 
consist  of  the  same  rocks  as  at  Pittsburg,  but  the  shale  is  higher, 
causing  the  Pittsburg  coal  to  be  found  only  on  the  highest  knobs, 
whils  the  first  two  strata  of  the  present  series  begin  to  shovr  them- 
selves in  the  lowest  places.  The  sandstones  No.  4 and  No.  5 of  the 
Monongahela  series  are  here  quarried,  while  the  colored  shales  above 
them  are  all  Well  exposed.  At  Fairview,  five  miles  higher  up  the 
river,  we  find  the  hills  about  three  hundred  and  fifty  feet  high,  and 
too  low  for  the  Pittsburg  coal;  while  the  colored  shales  of  the  Mo- 
nongahela  series  compose  the  upper  part  of  the  hills,  forming  a com- 
jitict  bed  one  hundred  and  seventy  feet  above  the  water,  resting  on 
No.  4 and  No.  5 of  that  series.  The  bed  No.  5 is  a compact  sand- 
stone, quarried  extensivel}''  at  Alexander’s  quarr}’',,  one  mile  above, 
and  tilso  at  numerous  points  on  the  other  side  of  the  river.  Wlien  we 
arrive  at  Tarentum,  we  find  that  still  more  of  that  series  has  vanished, 
including  the  above  sandstones.  The  river  hills  average  two  hun- 
dred and  fifty  feet,  while  the  coal.  No.  6.  ■of  the  Allegheny  series,  has 
just  made  its  appearance  above  the  canal,  with  the  accompanying 
strata.  At  Freeport,  the  hills  are  composed  almost  entirely  of  the 
same  strata,  their  denuded  summits  being  in  a few  instances  formed 
by  the  colored  shales  and  slaty  sandstones  of  the  Monongahela  series, 
while  at  Kittanning  we  see  at  an  elevation  of  one  hundred  feet  the  fos- 
S’iliferous  limestone  and  other  rocks  which  were  far  beneath  the  river 
level  at  Freeport,  and  the  last  remains  of  the  Monongahela  series  arc 
indicated  by  the  red  and  variegated  shales  which  cap  the  high  hills  on 
both  sides  of  the  river. 


No.  1. — Slat'//  Argillaceous  Sandsto/ic. 

Commencing  our  enumeration  of  the  rocks  of  the  coal  measures, 
with  the  first  bed  immediately  beneath  the  red  -and  blue  calcareous' 
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shale  lying  at  the  base  of  the  hills'  around  Pittsburg,  we  meet  with  ati 
unimportant  and  somewhat  variable  stratum,  first  well  disclosed  at  the-' 
mouth  of  Cirties  Run,  and  Pine  Creek.  It  consists  of  a light  greyisb 
slaty  sandstone,  generally  in  thin  layers,  and  usually  in  a fragmen- 
tory  condition  wherever  it  has  been  much  exposed.  The  beds  num- 
bered 1,  2,  and  3,  in  the  Pittsburg,  or  Monongahela  series,  described- 
in  my  last  report,  conceal  this  rock  along  the  river  from-  Pittsburg  to- 
Sharpsburg.  Beyond  the  point  where  it  emerges,  it  is  quarried  in 
several  places,  but  is  generally  too  soft  to  be  a useful  building  stone. 
It  forms  the  bed  and  margin  of  Pine,  Deer,  Sandy,  and  Plum  creeks, 
and  is  also  visible  on  Saw-mill  Run,  Cirties’  and  Higby’s  runs,  and 
in  most  of  the  ravines  along  the  river  hills  between  Pittsburg  and 
Tarentum,  At  Freeport,  and  in  the  neighborhood  of  Ki-ttanning,  the' 
true  position  of  this  stratum  should  be  on  the  summits  of  the  very- 
highest  hills.  From  all  those  of  less  height,  it  has  been  removed  by 
denudation.  Gradually  thinning  out  in  this  direction,  it  becomes- 
indistinguishable  from  the  inferior  strata.  Average  thickness  thirty 
feet. 

iVo*.  2. — Shale. 

The  ai'gillaceous  sandstone  just  described,  is  seen  to  be  underlaid 
by  a bed  of  yellow  and  brown  shale,  into  which  it  gradually  passes-. 
and  which  indeed  is  merely  the  inferior  portion  of  the  same  deposit. 
This  is  exposed  along  many  of  the  streams  and  ravines  above  re- 
ferred to.  We  detect  it  at  Freeport,  resting  upon  the  thick  sandstone 
which  overlies  the  upper  coal  seam  at  that  place.  Near  Kittanning,  i$ 
occurs  on  the  river  hills  in  contact  with  the  small  bed  of  coal  to* 
be  next  mentioned.  Iron  ore  has  not  hitherto  been  noticed  in  this 
shale  in  any  quantity.  Thickness  inconsiderable, 

i\t>:  3. — Cbttf, 

A seam  of  coal,  about  one  foot  thick,  overlaid  by  the  above  shale, 
shows  itself  in  the  river  hills  fifteen  miles  above  Pittsburg,  It  is  not 
recognized  again  until  we  approach  Kittanning,  where  a band  of  coal 
identical  with  it  in  position  as  far  as-  can  be  ascertained,  has  been 
opened  near  the  summits  of  the  hills.  At  Allegheny  furnace,  it  is 
two  feet  thick,  but  not  of  sufficient  vahie  to  lead  to  its  being  mined. 
This  seam  of  coal  has  been  particularized  chiefly  with  a view  to  pre- 
vent persons  from  confounding  it  with  workable  seams  siteated  lower 
in  the  scries.  It  ranges  westwardly  to  the  vicinity  of  Butler,  where- 
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at  could  probably  be  detected,  were  it  of  sufficient  value  to  justify  a 
minute  exploration.  It  is  prolonged  likewise  through  the  north-west 
corner  of  Westmoreland  county. 


iVb.  4. — Sandstones  and  Shale. 

In  this  division  are  embraced  some  beds  which  are  peculiarly  inter- 
esting, as  they  produce  a marked  influence  upon  the  physical  features 
of  the  district  where  they  appear.  Their  variable  character  tends  at 
the  same  time,  not  a little  to  embarrass  the  geological  inquirer.  While 
the  coal  seam,  and  beds  of  limestone,  are  traceable  with  comparatively 
little  modification  of  aspect  or  composition,  over  an  extensive  range, 
these  intrinsically  less  useful  strata,  are  much  less  easily  followed. 
Being  more  or  less  irregular  accumulations  of  sand  and  clay  some- 
what promiscuously  depo.sited  by  conflicting  currents,  a considera- 
ble diversity  of  composition,  is  apparent  wherever  we  compare  them 
at  distant  points.  Throughout  the  coal  measures  generally,  the  sand- 
stones vary  in  appearance,  when  traced  sometimes  only  a few  feet, 
and  ofien  thin  out  entirely  in  the  distance  of  a few  miles,  beds  of 
shale,  totally  different  in  their  nature  replacing  them. 

Overlying  the  upper  coal  seam  on  the  Allegheny  river  below  Free- 
port, we  find  a thick  bed  of  sandstone,  consisting  of  two  layers,  each 
averaging  thirty-five  feet  in  thickness,  and  separated  by  about  twenty- 
five  feet  of  shale.  The  sandstone  is  remarkably  coarse,  and  very 
compact  and  heavy.  It  assumes,  in  many  places,  the  aspect  of  a true 
conglomei'ate,  particularly  in  the  lower  layers  of  the  upper  stratum, 
where  a band  about  four  feet  in  depth  consists  of  round  water-worn 
pebbles,  of  white  quartz.  Imbedded  in  this  rock,  are  nodules  of  iron 
ore,  varying  from  one  to  six  inches  in  diameter.  Immediately  be- 
neath this,  we  not  unfrequently  find  about  six  inches  of  coal  in- 
terstratified  with  slate.  The  lower  sandstone  divided  from  the  upper 
by  shale,  and  thinly  bedded  slaty  sandstone,  is  of  similar  characteiv 
This  rock  in  many  places,  affords  a good  building  stone,  and  may 
readily  be  quarried. 

From  Tarentura  to  Freeport,  the  whole  tripple  mass  of  sandstones 
and  shales,  forms  a conspicuous  stratum  along  the  river  hills,  gradu- 
ally ascending,  until  it  reaches  their  summits  above  the  mouth  of  the 
Kiskiminitas.  It  forms  a belt  of  high  hills,  extending  north-east  and 
south-west,  through  Buffalo  township,  Armstrong  county.  These 
rocks  change  their  character  materially  in  the  vicinity  of  Kittanning : 
becoming  one  general  stratum  of  slaty  sandstones,  with  layers  of  in- 


lerposed  shale  in  place  of  two  well  marked  beds  of  pure  sandstone,, 
divided  by  a thick  belt  of  argillaceous  shale.  Spreading  northward 
on  both  sides  of  the  river,  it  occurs  near  the  summits  of  the  hills^ 
almost  as  far  up  as  the  mouth  of  Red  Bank  creek,  where  the  heights 
become  too  low  to  receive  it. 

The  stratum  can  be  traced  sti’etclhng  east  and  west  from  the  Alle- 
gheny river,  in  common  with  the  other  adjacent  members  of  the  seiies, 
until  it  crops  out  on  the  highest  grounds  and  disappears.  It  is  exposed 
on  the  Kiskiminitas,  and  also  extensively  throughout  the  eastern  part 
of  Armstrong  county.  In  Butler  county  it  forms  the  principal  portion 
■of  the  elevated  land  lying  between  Buffalo,  creek  on  the  east,  and 
Slippery  Rock  creek  and  its  branches  on  the  west.  The  hills  north 
of  the  town  of  Butler  contain  it,  but  the  stratum  here  is  less  compact 
tlian  in  many  other  situations.  It  extends,  generally  through  Centre, 
Butler,  and  Middlesex  townships,  and  parts  of  Muddy  Creek,  Slippery 
Rock,  Parker  and  Donegal  townships,  forming  high  hills,  covered  with 
a stunted  growth  of  scrub  oaks  and  other  trees.  A belt  of  naked  or 
glade-like  hills,  extending  from  near  Poi'terville  in  a north-east  direc- 
tion, through  Slippery  Rock  a.nd  Parker  townships,  designates  its 
northern  outcrop.  Removed  by  denudation  from  the  lower  grounds 
bordering  Slippery  Rock  creek,  the  stratum  again  appears  on  the 
western  side  of  Mercer  county.  Average  thickness,,  seventy-five  feet. 

Ab.  5 — Shale. 

Beneath  the  stratum  just  described,  and  reposing  upon  a bed  of  coal, 
next  to  be  mentioned,  is  a thick  mass  of  brown  and  blackish  shales, 
sometimes  laminated,  but  generally  very  friable,  and  containing,  like 
nearly  all  the  shales  of  the  series,  morc  or  less  nodular  iron  ore. 
Below  Freeport,  where  tlie  massive  sandstones  overlie  the  coal,  it 
varies  from  two  to  twenty  feet  in  thickness;  but  at  Kittanning  it  is 
much  thicker,  and  in  the  neighborhood  of  Butler  it  measures  more 
than  fifty  feet. 

No.  6 — Coal. 

We  come  now  to  the  first  workable  coal  seam  of  the  Allegheny 
series,  and  one  of  the  most  important  and  widely  extended  beneath 
the  Pittsburg  or  Monongahela  group.  This  bed  affords  a remarkably 
rich,  compact  and  inflammable  coal.  It  has  been  found,  by  trial,  to 
make  an  excellent  coke.  Different  portious  of  the  bed  vary,  of  coursa. 
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in  the  quality  of  the  coal ; some  bands  containing  more  or  less  slate 
and  sLilphuret  of  iron.  By  a little  skill,  this  seam  will  be  found  to 
furnish,  it  is  believed,  in  many  places,  a fuel  equal  to  that  derived  froiTj 
I'he  main  Pittsburg  bed. 

As  the  strata  emerging  from  below  the  water  at  Pittsburg,  exhibit 
•a  gently  undulating  and  not  perfectly  regular  dip,  this  bed  rises 
about  three  miles  below  Tarentum,  near  which  it  is  mined  at  an  ele- 
vation of  thirty  feet,  though  it  shows  itself  on  Pine  creek,  about  two 
and  a-half  miles  from  the  river,  on  the  land  of  Mr.  Shaw,  and  others, 
exactly  on  a level  v/ith  the  stream.  It  is  here  six  feet  thick.  At  Pe- 
terson’s salt  well,  one  mile  below  Tarentum,  it  is  of  the  same  thick- 
ness, being  opened  beneath  a bed  of  shale,  at  an  elevation  twenty-hve 
feet  higher  than  it  occurs  only  half  a mile  further  down  the  river, 
showino;  a gradual  but  irregular  ascent  as  we  trace  it  towards  the 
north.  At  Kier’s  saltwell,  a short  distance  above,  it  is  seven  feet  thick, 
and  is  mined  forty  feet  above  the  level  of  the  river.  At  Tarentum  it 
is  opened  at  Donnelly’s  salt  well,  and  in  se-veral  other  places  on  both 
banks  of  the  river,  within  three  miles  of  which  it  is  also  mined  on 
Bull  creek.  At  Freeport  this  valuable  coal  seam  lies,  by  measurement, 
one  hundred  and  forty-four  feet  above  the  water.  It  here  supplies 
'Weaver’s,  Lowry’s,  Donnelly’s  and  other  salt  wells.  In  this  vicinity 
its  average  thickness  is  four  feet,  and  its  dip  is  to  the  S.  S.  W.  at  an 
inclination  of  about  fifteen  feet  to  the  mile. 

On  the  Kiskiminitas  this  seam  of  coal  supplies  fuel  to  a number  of 
salt  works.  At  Kittanning  we  find  it  at  the  height  of  tlu'ee  hundred 
jmd  seventy  feet  above  tlie  river,  being  opened  both  on  the  east  bank 
and  at  Allegheny  furnace.  It  occurs  on  Mahoning  and  Red  Bank 
creeks,  and  is  well  exposed  at  the  mouth  of  Sugar  creek,  where  it  oc- 
cupies only  the  summits  of  the  higher  river  hills,  many  of  which  arc 
too  low  to  embrace  it.  This  is  not  far  from  its  northern  outcrop,  no 
itrace  of  it  occurring  along  the  Allegheny,  above  the  mouth  of  Bear 
creek. 

This  coal  seam  has  been  carefully  traced  through  the  eastern  part 
of  Armstrong  county.  It  is  opened  more  extensively  in  Allegheny, 
Pine,  Wayne  and  Red  Bank  townships,  than  elsewhere.  Tracing  it 
from  the  river  hills,  from  many  of  which  it  has  been  removed  by  de- 
nudation, it  ranges  westward  tbrough  the  central  parts  of  Butler  coun- 
ty, and  through  portions  of  Allegheny  and  Beaver  counties,  disap- 
pearing ultimately  beneath  the  Ohio  river,  in  conformity  with  the  gen- 
eral south-western  dip  of  the  coal  measures.  Near  the  town  of  But- 
ler, where  it  .is  extensively  wrought,  it  holds  a high  position  in  the 
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hills.  It  is  here  four  feet  ia  thickness.  It  occupies-  a lower  level  ore 
the  lands  of  Alexander  Boyd,  in  the  north-west  corner  of  Middlesex 
township,  half  a mile  east  of  the  township  line.  The  general  surface- 
of  the  country  throughout  Mercer,  Venango,  and  part  of  Slippery 
Rock  townships,  in  this  county,  is  not  sufficiently  elevated  to  embrace 
this  member  of  the  series : the  fossiliferous  limestone,  presently  to  be 
described,  constituting  one  of  the  upper  rocks,  throughout  this  dis- 
trict. 

Ascending  the  Kiskiminitas,  this  stratum  of  coal  is  wrought  in- 
many  places  until  it  is  hid  below  the  level  of  the  valley. 

No.  7. — Non-Fossiliferous  Limestone. 

Supporting  the  above  coal  seam,  is  a bed  of  limestone,  the  trae  po- 
sition of  which  is  a few  feet  below  the  coal,  separated  from  it  by  a 
soft  shale,  and  sometimes  by  a hard,  black,  bituminous  slate,  contain- 
ing vegetable  impressions.  Below  Freeport,  where  this  stratum  first 
emerges  from  beneath  the  level  of  the  streams,  it  consists  not  of  a 
compact  bed  of  limestone,  but  of  loose  nodular  masses  of  that  rock, 
irregularly  imbedded  in  shale.  These  are  very  hard  and  fine  grained, 
and  of  a light  blue  color,  and  conchoidal  fracture,  affording  a sti’ong 
but  ash  colored  lime.  Proceeding  towards  the  north  and  east,  the 
bed  acquires  greater  compactness,  and  becomes  valuable  as  a source 
of  fertility  to  the  soil,  upon  which,  unfortunately,  lime  is  not  sufficient- 
ly employed. 

This  limestone  bed  occurs  at  the  hills  near  Kittanning,  and  also  on 
those  around  Red  Bank  and  Mahoning  creeks.  At  the  mouth  of  Sugar 
creek  it  occupies  the  summits  of  the-  river  hills,  where  it  is  overlaid 
by  the  coal  seam.  No.  6,  separated  from  it  by  a calcareous  shale 
three  feet  in  thickness.  The  stratum  is  here  four  feet  thick,  exces- 
sively hard,  of  a dark  blue  color,  and  very  pure.  Throughout  the 
eastern  part  of  Armstrong  county,  it  is  traceable  from  the  Kis- 
kiminitas to  the  north  side  of  Red  Bank  creek,  becoming  a pecu- 
liarly solid  and  compact  bed,  in  Pine,  Wayne,  and  Red  Bank  town- 
ships. About  one  mile  south  of  Mahoning,  it  is  opened  on  the  farm 
of  Mr.  Peter  Lias.  Near  the  village  of  New  Bethlehem,  it  shows 
itself  on  the  lands  of  Messi’s  Henry  Doverspike,  Thomas  MffCelvy,, 
and  others,  being  a hard  dark  blue  rock,  containing  only  a few 
fossils. 

Westward  from  the  Allegheny  river,  it  ranges  in  common  with  the 
overlying  coal  through  the  central  parts  of  Butler  county,  cropping- 
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out  on  the  north  and  west.  It  was  discovered  by  us  at  the  town  of 
Butler,  where,  strange  to  say,  it  has  not  been  wrought.  It  is  from 
this  stratum  that  the  central  townships  of  Butler  county  will  be  sup- 
j)lied  with  lime,  as  soon  as  the  importance  of  calcareous  manure 
shall  be  duly  appreciated.  Here  its  value  is  enhanced  by  the  argil- 
laceous, ferruginous  character  of  the  soil,  rendering  lime  especially 
beneficial.  Through  a remarkable  oversight,  the  existence  of  this 
stratum  is  hardly  known  to  the  inliabitants  who  derive  their  chief 
supply  of  lime  from  a bed  of  inferior  quality.  No.  15,  of  the  series, 
hauling  it  a considerable  distance.  It  undoubtedly  extends  through 
Middlesex,  Butler,  and  Centre  townships,  and  parts  of  Cranberry, 
Muddy  creek,  and  Parker  townships,  in  the  latter  of  which,  it  is 
opened  near  the  village  of  Fairview.  Its  proximity  to  the  coal  will 
not  only  facilitate  its  convertion  into  lime,  but  readily  lead  to  its  dis- 
covery, its  proper  situation  being  under  the  coal  seam.  No.  6,  of  the 
series,  either  in  contact  with  it,  or  separated  by  a few  feet  of  soft 
shale.  It  does  not  always  occur  as  a compact  bed,  but  assumes  this 
condition  as  we  approach  its  outcrop,  agreeing,  in  this  particular,  with 
the  overlying  coal. 

This  limestone  should  not  be  confounded  with  the  fossiliferous  lime- 
stone, to  be  hereafter  described,  which,  entering  the  river  hills  below 
Kittanning,  shows  itself  on  Buffalo  creek,  passes  under  the  table 
land  of  Butler,  and  ultimately  reappears  on  Muddy  creek  and  Slip- 
pery Rock.  That  limestone  must  lie  at  least  two  hundred  feet  below 
the  level  of  the  Conequenessing,  at  the  town  of  Butler.  The  bed 
before  us  is  distingusbed  from  it,  by  rarely  containing  any  fossils, 
although  these  occasionally  occur  in  the  brown  calcareous  shales 
which  divide  it  from  the  overlying  coal.  We  ought  to  mention  that 
its  surface  frequently  presents  blotches  of  a different  tint  from  that  of 
the  surrounding  parts  of  the  rock.  These  may  readily  be  mistaken, 
by  the  inexperienced  observer,  for  minute  fossils.  Thickness  from 
three  to  six  feet. 


No.  8. — Slaty  Sandstone  and  Shale. 

Underlying  the  limestone,  we  usually  find  a bed  of  sandstone  inter- 
stratified  with  shale,  but  varying  much  in  composition.  The  sandstone 
occurs  in  layers  from  six  to  twelve  inches  thick — sometimes  in  con- 
tact, sometimes  separated  from  each  other  by  shale.  This  latter  is 
generally  brown,  and  often  breaks  into  thin  splints.  In  other  in- 
stances it  is  compact,  and  contains  a considerable  quantity  of  nodular 
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iron  ore.  At  Freeport,  the  stratum  is  fifty-one  feet  thick ; at  Kittan- 
ning, forty-two  feet.  Average  thickness  about  fifty  feet. 

JSfo.  9. — Coal. 

The  next  bed  in  the  descending  order  is  a seam  of  coal.  This  is 
remarkably  variable.  It  appears  above  the  level  of  tlie  Allegheny 
river,  about  two  miles  above  Tarentum,  and  is  wrought  at  Morrison’s 
salt-well,  where  it  affords  a good  fuel.  The  bed  is  remarkably  irregu- 
lar as  regards  thickness,  measuring  in  some  places  four  feet;  in  other 
places  only  two  feet.  We  may  trace  it  from  liiis  point  to  the  mouth 
of  the  Kiskiminitas,  where  a thin  layer  of  soft  bituminous  shale,  mixed 
with  coal,  supplies  its  place.  A similar  condition  of  things  exists  at 
Leechburg.  This  coal  seam,  at  Freeport,  lies  at  an  elevation  of  fifty- 
seven  feet  above  the  level  of  the  river,  and  at  a considerably  greater 
height  at  Kittanning.  A bed  of  coal,  believed  to  be  the  same,  appears 
on  the  Conequenessing  creek,  near  the  village  of  Harmony,  where  it  is 
opened  on  the  land  of  Jacob  Ziegler.  It  is  here  of  good  quality,  vary- 
ing in  thickness  from  two  and  a-half  to  three  feet.  It  is  also  opened 
at  Zelienople.  This  coal  is  remarkable  for  its  irregularity,  not  only 
as  respects  its  thickness  and  local  dip,  but  as  regards  the  nature  of  the 
accompanying  strata. 

No.  iO. — Sand&tonc, 

Beneath  the  above  coal — sometimes  in  contact  with  it,  sonretimes 
separated  by  soft  shale — occurs  a thick  bed  of  sandstone.  This  is  re- 
markable for  its  variable  dip  and  composition,  the  layers  being  often 
curiously  contorted,  apparently  from  their  irregular  mode  of  deposi- 
tion. It  contains  numerous  vegetable  impressions.  Along  the  Kiski- 
minitas, between  Leechburg  and  Freeport,  it  is  well  exposed,  occurring 
as  a coarse  grained  compact  gray  and  brownish  sandstone.  The 
vegetable  impressions  are  frequently  beautiful,  belonging  to  the  genera 
Sigillaria,  Lepidodendron,  Culamites,  &c.,  the  first  existing  in  great 
abundance.  This  stratum  seems  to  have  been  deposited  by  a rather 
turbulent  current,  if  we  may  judge  from  the  oblique  and  irregular  dis- 
position of  the  layers.  These  are  often  separated  by  thin  bands  of 
shale,  and  sometimes  by  seams  of  coal  from  six  inches  to  two  feet 
thick,  which  frequently  thin  out  in  the  space  of  ten  or  twenty  yards. 
The  brow’n  variety  crumbles  by  exposure  into  a ferruginous  sand. — 
Persons  in  quest  of  coal  should  avoid  confounding  the  numerous  bands 
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ill  this  stratum,  with  the  more  regular  seams  of  the  series  from  which 
they  differ  in  being  never  continuous,  ending  sometimes  very  abrupt- 
ly. Thickness  seventy  feet. 

f\o.  1 1 . — Shale. 

Between  the  preceding  sandstone  and  the  coal  next  to  be  described, 
occurs  an  imporant  stratum  of  dark  shale,  containing  fireclay  and  nodu- 
lar iron  ore.  Some  layers  arc  soft  and  carbonaceous,  resembling  at 
their  outcrop  a coal  smut;  others  are  friable,  breaking  into  narrow, 
longitudinal  fragments.  In  some  places  it  embraces  layers  of  slaty 
sandstone,  also  Jirecla?j  of  good  quality'.  Near  the  middle  of  the  mass 
are  two  bands  of  coal,  requiring  particular  notice.  The  first  of  these 
is  one  foot  thick,  the  other  varies  from  one  foot  to  eighteen  inches  in 
thickness.  As  we  have  not  found  these  to  be  continuous  over  any 
great  space,  and  as  they  are  too  thin  to  be  profitably  worked,  we  have 
not  deemed  it  expedient  to  describe  them  as  separate  seams.  In  some 
localities,  the  laminae  of  the  shale  are  remarkably  regular,  and  it  may 
be  procured  in  large  plates;  other  portions  contain  much  sulphuret  of 
iron,  and  readily  crumble  by  exposure.  The  iron  ore  of  this  stratum 
is  usually  in  slabs,  irregularly  scattered  through  the  shale,  but  most 
abundant  above  the  underlying  coal. 

This  member  of  the  series  deserves  especial  attention,  as  it  probably 
contains,  in  some  situations,  seams  of  coal  worth  pursuing,  besides 
valuable  deposits  of  iron  ore  and  fireclay.  Thickness  from  75  to  100 
feet. 


Ao.  12. — Coal. 

Immediately  underlying  the  above  stratum,  is  a widely  extended 
and  important  seam  of  coal,  emerging  from  below  the  Allegheny  river, 
about  five  miles  above  the  mouth  of  the  Kiskiminitas.  At  Kittannino- 
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it  attains  an  elevation  of  six  feet,  being  extensively  wrought  near  the 
base  of  the  hills,  on  both  sides  of  the  river.  It  is  31  feet  thick.  At 
its  outcrop,  the  coal  is  often  inferior,  but  further  in  the  hill,  it  affords 
an  excellent  fuel.  Like  all  the  other  seams,  it  varies  somewhat  in 
thickness,  and  contains  irregular  nodules  of  sulphuret  of  iron.  i\Iany 
of  the  salt  w’ells  in  the  vicinity  are  supplied  with  fuel  from  this  bed. 

This  coal  seam  may  readily  be  traced  on  the  river  hills,  between 
Kittanning  and  the  mouth  of  the  Clarion  river.  On  each  side  of  the 
Allegheny,  we  find  it  heading  in  the  small  streams  and  brooks  which 
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empty  into  the  river.  It  finally  sinks  beneath  the  water  level  of  (he 
country,  towards  the  south-west,  to  re-appear  on  the  Beaver  river  and 
its  branches.  Its  position  above  the  fossiliferous  limestone,  to  be 
described  presently,  enables  us  to  trace  it  with  facility  and  precision. 
Eastward  of  the  Allegheny  river,  it  shows  itself  on  the  Cowanshannock 
creek,  and  on  Crooked  creek,  ranging  to  within  a short  distance  of 
the  county  line  of  Indiana,  and  likewise  on  Red  Bank  creek,  where  it 
reaches  to  about  the  same  distance  from  the  Jefferson  county  line. 
Disappearing  beneath  the  hills  which  form  the  wq|t  slope  of  the  Alle- 
gheny river,  at  Kittanning,  it  re-appears  on  Buflalo  creek,  where  it  is 
worked  at  Horner’s  Mills.  Thence  it  passes  under  the  high  grounds  in 
the  centre  of  Butler  county,  and  reaches  the  day  once  more  on  the 
Slippery  Rock  and  other  streams,  towards  the  west.  This  seam  is 
mined  on  the  Neshannock  creek. 

In  consequence  of  the  changeful  thickness  of  the  shale,  interposed 
between  this  coal  bad  and  the  fossiliferous  limestone  beneath,  it  some- 
times rests  almost  in  contact  with  the  latter,  though  the  usual  thick- 
ness of  the  shale  is  from  twenty-five  to  thirty-five  feet.  Considering 
the  great  extent  of  country  occupied  by  these  strata,  and  the  manner 
in  which  they  were  deposited,  some  from  quiet  waters,  some  from 
turbulent  currents,  it  should  not  surprise  us  that  they  thus  vary  in 
thickness  and  composition.  Their  position  in  the  series,  however,  is 
constant,  and  a careful  examination  will  almost  invariably  enable 
us  to  trace  them.  Thickness  of  the  coal,  from  three  to  five  feet. 

On  the  south  side  of  the  Red  Bank  creek,  in  Red  Bank  township, 
Armstrong  count}^,  a deposite  of  cannel  coal  has  been  opened  on  the 
lands  of  Mr.  Alexander  Cathcart.  Here  we  find  a bed  of  common 
hituminous  coal  two  feet  thick,  supporting  one  of  cannel  coal  eight 
feet  six  inches  in  thickness.  The  latter  is  light,  compact,  of  a dull 
lustre,  and  a conchoidal  fracture,  and  belongs  to  the  variety  denomi- 
nated slaty  cannel  coal.  It  ignites  with  facility,  burning  with  a 
bright  flame,  and  leaving  but  a moderate  amount  of  ashes.  It 
forms  a compact  bed  not  regularly  laminated,  and  is  distinctly  sepa- 
rated from  the  coal  beneath.  From  all  the  evidence  we  could  collect, 
without  resorting  to  extensive  digging,  we  conceive  this  coal  seam 
to  be  the  same  with  that  above  described.  The  cannel  coal  is  not 
traceable  beyond  this  neighborhood,  being  merely  a local  modifica- 
tion of  the  deposite,  the  remarkably  bituminous  roof  of  the  bed 
passing  into  cannel  coal. 

Three  miles  from  Greensburg,  Beaver  county,  there  occurs  a very 
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analogous  bed  of  cannel  coal,  resting  on  ordinary  bituminous  coal. 
The  whole  seam  there  is  eleven  feet  in  thickness. 

jSb.  13.* — Shale. 

Below  the  coal  just  described  is  a bed  of  brown  and  black  shale, 
with  interposed  layers  of  sandstone.  This  is  an  important  repository 
of  nodular  iron  ore,  always  containing  that  mineral  in  greater  or  less 
abundance.  The  ore  is  generally  greatest  in  amount  directly  under 
the  above  mentioned  coal  seam,  where  the  shale  is  soft  and  friable. 
In  Clarion  county,  and  the  southern  part  of  Venango,  where  this 
stratum  not  unfrequently  caps  the  hills,  covering  the  limestone  to  be 
described,  we  find  it  to  contain  large  quantities  of  blue  nodular  iron 
ore.  Both  in  Venango  and  Mercer  counties,  the  centi’e  of  the  stratum 
is  sometimes  occupied  by  a bed  of  solid  sandstone,  occasionally  ten 
feet  in  thickness.  It  is  worthy  of  remark,  that  the  iron  ore  abounds 
in  proportion  to  the  deficiency  of  these  sandstone  layers  in  the  stratum. 
Average  thickness  twenty-five  feet. 

i\o.  14. — BvJtr-stone,  and  Brmcn  Siliceous  Iron  Ore. 

Between  the  shale  above  spoken  of,  and  a limestone  to  be  ne.\l 
described,  occurs  a siliceous  and  ferruginous  deposite  of  great  econo.> 
mical  importance,  and  of  singular  character.  When  not  largely  im- 
pregnated with  the  oxide  of  iron,  this  bed  constitutes  a hard  greyish 
and  yellowish  chert,  or  flint,  of  a somewhat  cellular  structure.  Some 
portions  are  precisely  analogous,  both  in  composition  and  appearance, 
to  the  burr-stone  of  France.  When  it  is  much  charged  with  the 
oxide  of  iron,  with  which  it  is  in  contact,  the  weathered  specimens 
exhibit  a worm-eaten  or  cavernous  appearance,  arising  not  merely 
from  tb.e  removal  of  the  oxide  of  iron  lodged  in  it,  but  from  the  dis- 
solution of  the  calcareous  matter  derived  from  the  adjacent  lime- 
stone. The  open  cellular  variety  is  usually  white  or  yellowish  ; the 
compact  kind  black,  blueish,  and  brown.  The  bed  is  sometimes  fos- 
siliferous,  containing  cncrini,  and  other  organic  remains. 

Reposing  directly  upon  the  siliceous  rock  and  passing  into  it,  there 
is  a highly  important  bed  of  iron  ore,  which  has  already  become 
of  great  value  to  the  counties  bordering  the  Allegheny  river,  and 
which  is  destined  to  occupy  a still  more  conspicuous  place  among  the 
mineral  treasures  of  our  great  bituminous  coal  field,  when  its  true 
geological  relations  sliall  be  understood,  and  its  productiveness  appre- 
ciated. This  ore  consists  generally  of  a mixture  of  the  peroxide  and 
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j'rotocartonate  of  iron , the  latter  predominating,  except  near  the  outcrop. 
At  its  outcrop  it  is  composed  almost  exclusively  of  the  brown  hydra^ 
ted  peroxide,  and  is  of  various  tints  of  brown  and  red.  Its  structure 
is  often  cellular,  the  ii'regular  cavities  being  surrounded  by  a thinner 
or  thicker  crust  of  the  ore.  In  other  instances,  it  occurs  in  large 
masses,  in  which  the  ore  is  intimately  mingled  with  the  chert,  and  is 
full  of  drusy  cavities,  lined  with  minute  chrystals  of  quartz,  tinged 
red,  brown,  and  pink,  by  the  oxide  of  iron.  These  cavities  sometimes 
contain  w'ater.  Though  this  seam  of  ore  follows  the  limestone  over 
considerable  spaces  of  country,  it  is  not  strictly  continuous,  but  occurs 
rather  in  large  patches  of  various  thickness.  The  buhr-stone  and  the 
iron  ore  would  seem  indeed  mutually  to  replace  each  other,  the  one 
most  abounding  w'here  the  other  is  deficient.  For  the  chemical  com- 
position of  this  ore,  see  the  Chap,  VI. 

Where  the  fossililcrous  limestone  emerges  from  beneath  the  level 
of  the  Allegheny  river,  a few'  miles  above  the  mouth  of  the  Kiskimini^ 
tas,  the  ore  and  buhr-stone  arc  not  discoverable.  They  occur,  how^ 
ever,  at  the  furnace  of  Mr.  M‘NicIiols,  miles  above  Kittanning. 
Here  the  ore  overlies  the  limestone,  in  a band  which  in  sonie  places 
is  tw'o  feet  nine  inches  thick.  The  upper  layers  of  the  limestone  arc 
impregnated  with  more  or  less  of  the  ore.  This  rock  is  of  a buff 
Color  at  its  outcrop,  effervescing  freely  wlien  touched  with  an  acid, 
and  being  full  of  various  fossils.  The  buhr-stone  or  siliceous  stratum, 
is  found  in  detached  beds,  from  six  to  eiglit  yards  in  area,  overlying 
the  limestone.  It  is  here  a yellowish  white  flint. 

Proceeding  northw'ard  from  this  neighborhood,  w'e  have  traced  this 
ore  in  tlic  river  hills,  betw'ecn  Red  Bank  and  Mahoning  creeks.  Tlie 
buhr-stone  w'as  also  observed,  overlying  the  fossililcrous  limestone, 
at  the  mouth  of  Sugar  creek,  and  also  at  the  mouth  of  Bear  creek,  in 
the  vicinity  of  Lawrenceburg.  Eastward  of  the  Allegheny  river,  the 
ore  extends  through  Clarion  county,  the  limestone  rising  to  the  sur^ 
face  of  the  country.  This  ferruginous  bed,  connected  with  the  buhr.^ 
stone,  supplies  ore  to  Pdill  Creek,  Vv’cbster,  Beaver,  Shippenville, 
Lucinda,  Madison  and  Clarion  furnaces,  in  this  county,  and  to  Etna 
and  Jackson  furnaces,  in  Butler  county.  In  Richland  township. 
Clarion  county,  it  is  mined  on  the  land  of  Mr.  M‘Ginnis.  The  ore 
here  rests  in  immediate  contact  with  ihe  buhr-stone  and  limestone. 
Its  average  thickness  is  fifteen  inches,  hut  in  some  places  it  is  three- 
feet.  Between  the  ore  and  limestone,  there  often  occur  large  cavities, 
some  of  which  are  several  yards  in  extent,  and  from  twelve  to  twenty 
Inches  deep-.  These-  seem-  to  have  been,  formed  hy  the  removal  of  the 
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sliale  and  other  strata,  by  the  gradual  infiltration  of  the  vratcr  frorO 
above.  Tlie  overl3’ing  shale,  both  here  and  in  many  other  localities, 
has  been  converted  into  a tough  clay,  in  which  the  lumps  of  siliceous 
ore  are  imbedded. 

The  ore  has  been  opened  on  the  land  of  Mr.  John  Allsbach,  in  this 
neighbourhood.  The  bed  is  there'  nine  inches  in  thickness,  and  is  par' 
tially  interstratified  with  the  flint,  which  occasionally  renders  it  too  sili- 
ceous to  be  profitably  smelted.  The  rock  breaks  into  large  cuboidal 
)nasses  of  a grey,  blue  and  yellow  color,  having  spots  and  little  seams  of 
brown  iron  ore.  These  masses  arc  occasionally  much  weather-eaten 
from  the  disintegration  of  the  calcareous  and  softer  portions.  The 
overlying  bed  of  ore  varies  from  nine  to  eighteen  inches  in  thickness.- 

About  two  miles  south  of  .Shippenville,  the  ore  is  mined  at  the 
*‘deal  bank,”  belonging  to  Messrs.  Shippen  and  Block,  and  to  Myers 
& Co.  The  thickness  of  the  ore  averages  two  feet.  It  is  a compact 
stratum,  overlaid  by  blue  shale  and  slaty  sandstone.  It  is  opened  on 
the  land  of  Blackstcnc,  Long  & Co.,  in  the  same  neighborhood  where 
it  has  a similar  structure,  though  its  thickness  is  unusually  great.  It 
liere  occurs  in  a solid  bed  about  five  feet  in  thickness,  in  one  place  be- 
coming nine  feet  thick.  It  has  an  im,pcrfcctly  cellular  structure,  and 
contains  drusy  cavities,  some  of  which  are  filled  with  water.  Tb.e 
material  of  the  buhr-stone  mingles  itself  in  small  quantities  with  the 
ore,  and  indeed  the  whole  deposit  is  remarkably  siliceous. 

In  Elk  township,  about  a mile  and  a-half  south  of  the  turnpike,  the 
ore  is  exposed  on  the  lands  of  Vv  illiam  Allsbach,  Joseph  Kutcher  and 
others.  At  Kutcher's  bank  the  bed  varies  from  one  to  two  and  a-half 
feet  in  thickness.  It  is  here  chiefly  of  the  spathose  variety,  being  a 
semi-crystalline  protocarbonatc,  of  a grey  and  somewhat  metallic  as- 
pect, and  very  lieavy  and  compact.  It  breaks  into  large  masses,  con-- 
sisting  of  the  protocarbonate,  surrounded  by  a crust  of  the  peroxide, 
of  a deep  red  color,-  which  is  usually  an  inch  or  more  in  thickness. 
One  mile  north  of  this  locality,  the  limestone  crops  out  on  the  surface 
of  the  ground,  exhibiting  itself  in  white  and  yellowish  masses,  gene-- 
rally  two  or  three  feet  in  length. 

The  buhr-stone  ore  is  wrought  at  Lucinda  furnace,  about  eight  miles 
north  of  .Shippenville,  and  also  in  Pinegrove  township,  on  the  land  of 
Mr.  Henly,  and  others.  At  the  former  place  it  overlies  the  limestone, 
and  varies  in  thickness  from  six  to  twenty-four  inches.  In  some 
places  the  ore  is  replaced  by  the  flint  or  liulir-stone.  Much  of  it  is  of 
the  cellular  variety,  the  drusy  cavities  being  often  coated  with  a bcau' 
tiful  glaze,  such  as  we  behold  in  the  hollow  balls  of  ore  found  above 
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the  limestone,  F.  II.  in  the  valleys  of  the  Appalachian  region  of  the 
State. 

On  the  western  side  of  the  Clarion,  in  Paint  creek  township,  the  ore 
and  buhr-stonc  are  well  exposed  on  the  lands  of  Samuel  Thomas, 
Daniel  M‘Naughton,  and  others.  Jn  the  country  south-east  of  that 
stream,  the  ore  is  exposed  in  many  localities,  and  can  be  traced  to  the 
Jefferson  county  line.  Its  eastern  and  northern  outcrop  is  governed 
by  that  of  the  limestone  which  it  accompanies.  Following  it  to  the 
south-west  we  find  it,  after  it  passes  under  the  river  hills  at  Kittanning, 
reappearing  on  Buffalo  creek,  and  there  burying  itself  beneath  the 
high  grounds  in  the  central  parts  of  Butler  county,  to  emerge  again 
in  Muddy  creek.  Slippery  Rock,  and  Mercer  townships.  It  is  opened 
on  the  land  of  Judge  Bouvard,  four  miles  cast  of  Centreville,  where 
the  bed  is  from  six  to  twenty  inches  thick,  the  bnhr-stone  occasionally 
replacing  the  ore,  and  forming  a bed  v.drich  is  here  sometimes  one  foot 
thick,  resting  upon  the  limestone.  The  ore  is  wrought  on  the  land  of 
Mr.  Buchanan,  about  two  miles  north  of  the  above  locality,  where  it 
and  the  buhr-stone  are  seen  overlying  the  limestone.  The  ore  is  of 
excellent  quality,  and  averages  nine  inches  in  thickness. 

The  great  importance  of  this  valuable  deposit  to  the  growing  wealth 
and  enterprise  of  the  western  part  of  the  State,  is  beginning  to  be  ap- 
preciated. I need  hardly,  therefore,  dwell  upon  it  any  further  than 
to  mention  the  following  circumstances  in  its  favor.  The  richness  of 
this  ore,  far  exceeding  tliat  of  tlie  nodular  variety  common  in  the 
slates  of  the  coal  measures,  will  bear  comparison  with  much  of  the 
best  ore  found  in  the  limestone  valleys  south-east  of  the  Allegheny 
mountain.  Another  merit  is  the  facility  with  which  it  may  be  smelted 
either  alone  or  when  mixed  v/ith  the  nodular  or  ball  ore,  and  particu- 
larly with  the  bog  ore  found  so  abundantly  in  Venango  and  Clarion 
counties.  In  the  thicker  parts  of  the  deposit,  it  is  a nearly  pure  semi- 
crystalline protocarbonate  of  iron,  a variety  well  known  to  be  suscepti- 
ble of  extremely  easy  reduction.  It  is  moreover  recommended  by  the 
readiness  with  wdiich  it  can  be  traced,  arising  from  its  accompanying 
closely  the  fossiliferoiis  limestone,  which  furnishes  an  excellent  land- 
mark. The  buhr-stone  assists  the  discovery  of  it  in  a still  greater 
degree,  the  fragments  of  that  peculiar  stone  being  so  easily  recognized, 
serving  to  ]ioint  out  the  position  of  the  ore.  Besides  these  important 
facts,  it  should  be  mentioned  that  a workable  seam  of  coal  occurs 
■above  tiie  ore  and  limestone,  and  another  beneath  them  at  a moderate 
interval.  The  importance  of  this  tripple  association  of  the  materials 
employed  in  the  manufacture  of  iron,  to  the  future  wealth  of  our  western 
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counties  must  be  obvious  to  every  one  who  adverts  to  the  incalculable 
advantage  which  Great  Britain  has  derived  from  the  same  fortunate 
union. 

No.  15. — Fossiliferous  Limestone. 

The  stratum  which  ne.xt  succeeds  the  buhr-stone  in  the  descending 
order,  is  a compact  bed  of  light  blue  limestone.  Its  upper  layers  are 
occasionally  tinged  yellow  by  the  ferruginous  infiltration  from  the 
overlying  stratum.  In  other  instances,  the  weathered  surfaces  are  of 
a dark  grey  color.  The  limestone  in  certain  localities  is  remarkably 
slaty,  consisting  of  thin  shivery  layers.  This  peculiar  aspect  arises 
in  part  from  its  sandy  composition,  which  impairs  its  cohesion.  VV'hen 
it  is  of  this  kind,  much  care  is  requisite  in  converting  it  into  lime,  lest 
too  intense  a heat  should  vitrify  it.  Properly  calcined  it  yields  an 
excellent  grey  lime.  It  abounds  in  fossils,  particularly  of  the  genus 
e?icrinite,  the  round  seams  of  which  stand  out  from  the  weathered 
surfaces  of  the  rock.  They'  are  generally  composed  of  crystalized 
rhombic  carbonate  of  lime;  and  the  characteristic  fossil  is  a small 
species  of  tcrebratula,  which  in  some  places  seems  to  constitute  a large 
proportion  of  the  rock.  The  teeth  and  other  remains  of  sancoid 
fishes  also  exist  in  this  stratum. 

The  limestone  rises  above  the  level  of  the  Allegheny  river,  about 
four  miles  above  the  mouth  of  the  Kiskiminifas.  At  this  latter  place 
it  has  been  passed  at  the  depth  of  one  hundred  feet  in  boring  a salt 
well.  At  Kittanning  it  attains  an  elevation  of  one  hundred  and  four 
ieet  above  the  river,  being  here  ten  feet  in  thickness.  East  of  the 
river  it  is  exposed  along  many  of  the  tributary  streams,  particularly 
Crooked  creek,  where  it  measures  seven  feet  in  thickness.  We  find 
it.  on  Red  Bank  creek,  east  of  the  village  of  New  Bethlehem,  and 
also  well  exposed  on  the  land  of  Mr.  Joseph  Smith,  where  it  lies  near 
the  water,  in  a bed  ten  feet  thick.  It  reappears  west  of  Kittanning  on 
Buffalo  creek,  and  on  Rough  river,  forming  a conspicuous  stratum 
fifteen  feet  in  thickness. 

Gradually  rising  as  we  advance  up  the  Allegheny  river,  the  lime- 
stone shows  itself  on  the  hills  of  Sugar  creek,  and  is  seen  at  the  mouth 
of  Bear  creek  at  a height  of  several  hundred  feet  above  the  water, 
capping  the  summits.  From  this  point  it  stretches  to  the  north-east, 
being  traceable  on  both  sides  of  Clarion  river,  until  it  reaches  the 
western  line  of  Jefferson  county,  beyond  which  we  have  not  yet  pur- 
sued it.  Some, striking  and  peculiar  features  mark  the  northern  out- 
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crop  of  this  limestone,  especially  near  the  line  of  the  northern  turn- 
pike. Rising  with  a gentle  elevation  from  the  south-west,  it  forms  a 
series  of  insulated  knobs,  usually  covered  with  a growth  of  chesnut 
and  other  deciduous  trees,  which  contrast  strongly  with  the  sun’ound- 
ing  evergreen  foilage  of  the  pine  and  hemlock.  The  position  of  the 
limestone  in  these  knobs  is  plainly  indicated,  even  to  the  eye  of  a 
superficial  observer,  by  a little  bench  or  terrace,  caused  by  the  Vi'ash- 
ing  away  of  the  soft  underlying  strata.  These  limestone  knobs  are 
numerous  in  Pine  Grove,  Elk  Creek  and  Irvine  townships,  in  \Tnan- 
go  county.  On  the  western  side  of  the  Allegheny  river,  the  northern 
outcrop  of  the  stratum  is  still  more  distinctly  defined.  It  approaches 
within  ten  miles  of  Franklin,  where  it  is  exposed  on  the  farm  of  Mr. 
Boner.  It  shows  itself  on  Sugar  creek.  Bear  creek  and  Buffalo  creek, 
at  a small  elevation  above  these  streams,  westward  of  which  it  disap- 
pears under  the  hills  of  Butler  county,  coming  again  to  the  surface  on 
Muddy  creek  and  Slippery  Rock.  Near  the  ibrmer  stream  it  may 
be  seen  on  the  lands  of  Mr.  Jonathan  Wriner,  where  it  is  accompa- 
nied by  the  buhr-stone,  and  is  fifteen  feet  in  thickness. 

Slippery  Rock  and  Mercer  tosvnships,  in  Butler  count}',  being  much 
lower  than  the  township  south  of  them,  present  a surface  formed  of 
this  limestone  and  the  strata  which  immediately  overlie  it.  The  bed 
is  wrought  in  the  neighborhood  of  Centreville  and  Ilarrisville,  where 
it  forms  a series  of  low,  flat  ridges,  similar  in  outline  and  structure  to 
the  hills  which  mark  its  outcrop  in  Clarion  county.  Rising  gradually 
from  the  north-west  corner  of  Butler  county,  it  extends  to  the  centre 
of  Mercer,  its  northern  outcrop  being  traceable  from  the  vicinity  of 
Sandy  lake,  in  a south-west  direction,  passing  west  of  the  town  of 
Mercer,  and  thence  onward  until  it  reaches  the  State  of  Ohio. 

This  bed  of  limestone  is  exposed  on  the  land  of  Mr.  Porter,  one 
mile  from  the  town  of  Mercer,  where  it  is  between  two  and  three  feet 
thick,  and  rests  directly  in  contact  with  an  underlying  seam  of  coal, 
which  in  other  places  is  usually  separated  from  it  by  a bed  of  shale. 
This  locality  is  near  the  north-western  limit  of  the  stratum,  which 
seems  to  thin  out  and  disappear  as  we  follow  it  towards  the  north- 
west. The  rock  is  here  slaty  in  its  upper  layers,  and  darker  and 
heavier  than  usual.  It  has  this  same  aspect  at  Sandy  lake,  ten  miles 
N.  N.  E.  of  Mercer,  on  the  margin  of  which  the  limestone  is  exposed 
in  a dark  and  slaty  seam,  only  fifteen  inches  thick,  having  a bitu- 
minous odor  and  abounding  in  fossils.  It  is  overlaid  by  two  seams  of 
coal  which  have  been  opened.  The  upper  one  is  five  feet  in  thick- 
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Three  miles  above  New  Castle,  the  limestone  is  exposed  on  the 
farms  of  Mr.  Carpenter  and  others,  where  it  occurs  at  a considerable 
elevation  above  the  Neshannock.  It  is  here  a dark  blue,  very  com- 
pact and  fossiliferous  rock,  about  ten  feet  in  thickness.  The  stratum 
is  again  visible  on  the  hills  which  overiook  the  Beaver  river,  about 
nine  miles  below  New  Castle,  where  it  is  ten  feet  in  thickness,  and 
has  the  singular  shrivelled  aspect  which  it  presents  on  Crooked  creek, 
in  Armstrong  county.  It  is  also  exposed  at  various  other  places  in 
this  vicinity.  Descending  the  Beaver  we  may  trace  it  finally  to  the 
Ohio  river,  where  it  is  well  exposed  two  miles  below  the  borough  of 
Beaver,  in  the  form  of  a dark  blue,  fossiliferous  stratum,  twenty  feet 
thick,  which  dips  gently  to  the  south-west.  It  here  occurs  at  the  base 
of  the  hills  at  a small  elevation  above  the  river,  beneath  which  it 
finally  disappeai’s. 

The  wide  range  of  this  stratum,  its  value  as  a source  of  pure, 
lime,  and  its  importance  as  a guide  to  the  overlying  buhr-stone  ore, 
are  too  obvious  to  require  comment  here.  Its  exact  position  may  be 
readily  ascertained  by  the  inhabitants  of  the  wide  district  over  wTich 
it  spreads,  in  almost  every  spot  where  it  lies  above  the  general  water 
level  of  the  country.  It  is  only  necessary  to  attend  to  the  dimension 
or  thickness  of  the  strata  here  laid  down,  to  identify  some  well 
characterized  member  of  the  series,  and  then  to  institute  a simple 
measurement  by  a levelling  instrument,  giving  the  heighth  or  depth  of 
the  ascertained  stratum,  and  we  can  infer  with  sufficient  accuracy  the 
situation  at  any  place,  both  of  this  limestone  and  every  other  bed  in 
the  group.  There  are  numberless  points  on  both  sides  of  the  ravines, 
where  the  outcrop  of  the  limestone  is  concealed  by  a slight  coverino^ 
of  earth,  wffiere  it  could  readily  be  detected  if  the  farmer  had  a cor- 
rect notion,  such  as  the  present  report  is  intended  to  convey,  of  the 
true  relative  positions  of  the  strata,  and  their  general  range  and  dip. 
A little  knowledge  respecting  the  true  place  in  the  series  of  this  lime- 
stone, w'ill  prove  an  invaluable  guide  to  the  coal,  several  seams  of 
which  occur  near  it,  in  situations  readily  nscertained  by  calculation 
from  the  thickness  here  furnished.  The  average  thickness  of  the 
limestone  may  be  stated  at  fifteen  feet. 

No.  16.  Shale. 

Beneath  the  limestone  rests  a bed  of  shale  of  great  importance,  in 
an  economical  point  of  view,  as  it  is  the  depository  of  a considerable 
amount  of  nodular  iron  ore.  It  has  the  usual  aspect  of  the  shale  of 
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the  coal  measures,  and  like  nearly  all  of  them,  is  occasionally  re- 
placed by  layers  of  argillaceous  sandstone.  In  such  cases,  the  stratum- 
acquires  twice  its  usual  thickness,  becoming  a mass  of  alternating 
layers  of  shale  and  slaty  sandstone,  separating  the  limestone  from  the 
underlying  seam  of  coal.  Tracing  it  in  connection  with  the  other 
members  of  the  series,  we  find  it  well  exposed  at  Allegheny  furnace,,, 
two  and  a-half  miles  above  Kittanning.  It  here  embraces  nine  layers 
of  nodules  of  the  ore,  in  a thickness  of  twelve  feet.  These  nodules- 
vary  in  diameter  from  six  to  twelve  inches.  They  are  flattish,  and  of 
a lamellar  structure.  Ore  of  good  quality  occurs  in  this  shale  at  vari- 
ous other  places  in  the  same  section  of  country. 

Ascending  the  Allegheny  river,  we  meet  with  many  localities  where 
this  stratum  presents  indications  of  the  ore.  Near  Scrubgrass  and- 
Rockland  furnaces,  the  ore  is  extensively  worked.  This  shale  merits- 
indeed  an  attentive  examination  on  the  part  of  those  interested  in  the 
development  of  iron  ore.  In  many  places  the  rock  is  between  thirty 
and  forty  feet  thick,  when  it  contains  much  slaty  sandstone.  In  the 
southern  part  of  Venango  county,  especially  in  Irvvine  and  Rockland 
townships,,  it  does  not  exceed  ten  Iset.  The  lower  layers  in  contact 
with  the  coal,  often  contain  vegetable  impressions.  The  average- 
thickness  of  the  mass  is  twenty  feet. 

No.  17.  Coal. 

Underlying  the  preceding  stratum,  there  occurs  a vein  of  coal  ex- 
tending over  a considerable  tract  of  country.  We  find  it  slowly  rising 
above  the  base  of  the  river  hills,  above  Kittanning,  until  it  attains  an- 
elevation  of  several  hundred  feel  near  the  mouth  of  Bear  creek.  It 
has  been  here  mined  to  a small  extent  on  the  land  of  Mr.  R.  Leonard, 
the  seam  being  three  and  a-hali‘feet  thick,  and  affording  an  excellent 
coal  for  fuel;  under  it  there  lies  a bed  of  fireclay,  three  feet  in  thick- 
ness. At  Robinson’s  salt  wells,  eight  miles  lower  down  the  Alle- 
gheny, this  coal  seam  is  worked  to  the  height  of  two  hundred  and 
thirty-three  feet  above  the  river.  East  of  the  Allegheny  and  south  of 
the  Clarion,  it  is  opened  in  many  places.  At  the  mouth  of  Schull’s 
run,  it  crops  out  along  the  brow  of  the  river  hills  at  a still  greater  ele- 
vation  than  that  above  recorded.  On  the  opposite  side  of  the  Alle- 
gheny,  it  is  well  exposed  on  the  lands  of  Mr.  Crawford  and  others. 
There  is  a seam  of  coal  five  feet  in  thickness  opened  in  this  neighbor- 
hood, on  the  lands  of  Mr.  Coe  and  others,  which,  as  far  as  vre  have 
yet  been  able  to  determine,  is  the  same  bed  as  that  now  described. 
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Over  it  lie  three  thinner  layers  of  coal,  each  less  than  a foot_in  thick- 
ness, separated  from  each  other  by  shale. 

The  coal  bed  we  have  been  tracing,  ranges  through  Irvvine  and 
-Sandy  creek  townships,  in  Venango  county,  where  it  is  worked  on 

the  lands  of  Messrs.  Wm.  Cross,  Joseph  M‘Kean, Boner 

and  others.  It  here  lies  about  twelve  feet  below  the  limestone.  Re- 
jecting a band  of  coal  twenty  inches  thick,  embraced  in  the  overlying 
shale,  the  principal  seam  measures  three  and  a-half  feet  in  thickness. 
It  can  be  traced  east  of  the  river  throughout  Venango  and  Clarion 
counties,  as  far  as  the  boundary  line  of  the  latter,  beyond  which  no 
examination  has  yet  been  made.  It  is  well  exposed  in  many  places 
in  Pine  Grove  and  Farmington  townships,  as  at  Lucinda  furnace, 
where  it  occurs  about  thirty  feet  below  the  limestone. 

This  seam  of  coal,  in  common  with  many  other  members  of  the 
series,  appear  to  thin  away  towards  the  nort-west  as  it  approaches  its 
outcrop,  for  in  the  vicinity  of  the  town  of  Mercer  we  find  it  lying 
immediately  below  the  limestone,  and  only  three  feet  thick.  At  the 
north  of  Beaver  river,  there  occurs  a bed  of  coal  near  the  level  of  the 
Ohio,  the  position  of  which,  in  relation  to  the  overlying  fossiliferous 
limestone,  is  identical  with  that  of  the  present  seam.  Traced  to  the 
south-west,  it  sinks  beneath  the  bed  of  the  Ohio,  in  conformity  with 
the  general  dip  of  all  the  coal  measures  in  this  neighborhood.  The 
average  thickness  of  this  coal  .seam  is  four  feet. 

No.  18.  Shale  and  Argillaceous  Sandstone. 

Immediately  under  the  coal  just  described  we  find  a bed  of  shale, 
■sometimes  passing  gradually  into  a slaty  argillaceous  sandstone. 
The  upper  layers  near  the  base  of  the  coal  frequently  contain  nodules 
of  iron  ore,  which  are  sometimes  from  two  to  three  leet  in  length,  and 
of  excellent  quality.  These  seem  to  lie  irregularly  in  the  shale;  the 
smaller  nodules  are  more  homogeneous  in  composition,  compact  and 
fine  grained.  Sometimes  however  they  contain  much  sulphuret  of 
iron  and  calcareous  spar.  The  larger  masses  include  generally  an 
oblong,  somewhat  cylindrical  nucleus,  which  near  the  outcrop  is  siu‘- 
rounded  by  a concentric  crust  of  peroxide  of  iron,  of  various  degrees 
of  fineness.  This  outer  shell  readily  crumbles  by  exposure.  Closely 
examined,  these  large  nodules  present  a distinctly  oolitic  structure. 
Though  of  a course  grain,  derived  from  a large  amount  of  earthy  in- 
gredients, they  are  freer  from  sulphur  than  the  smaller  and  more 
•■fiompact  nodules.  The  shale  in  which  the  ore  most  abounds,  is  of  a 
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yellow  color,  soft  and  friable,  and  belongs  to  the  fii’st_^eight  feet  below 
the  coal. 

In  the  lower  layers  of  the  general  stratum,  we  sometimes  find  thin 
bands  of  coal  and  black  bituminous  shale,  varying  from  three  to  ten 
inches  in  thickness.  Care  should  be  observed  not  to  confound  these 
with  the  regular  continuous  coal  seams  which  we  have  enumerated 
as  separate  members  of  the  series.  Good  iron  ore  is  obtained  from, 
the  present  stratum,  in  the  vicinity  of  Rockland  furnace,  in  Rockland 
township,  Venango  county. 

When  the  sandstone  layers  increase  in  quantity  and  thickness,  the 
iron  oi’e  becomes  proportionately  deficient.  Separating  the  layers  of 
sandstone,  occur  sometimes  bands  of  soft  bituminous  shale,  which  re- 
semble coal  smut,  and  which  frequently  mislead  the  explorer  after 
coal.  The  upper  half  of  the  stratum  passes  by  decomposition  into  a 
bed  of  clay,  showing  but  few  traces  of  the  original  lamination  of  the 
shale.  This  contains  some  nodules  of  iron  ore.  The  averao-e  thick- 

O 

ness  of  the  whole  stratum  is  about  forty  feet. 

No.  19.  Coal. 

Succeeding  the  above  deposit  of  shale  and  sandstone,  there  occurs 
another  seam  of  coal  which  we  have  traced  over  a considerable  range 
of  country.  As  its  outcrop  extends  in  a north-east  and  south-west 
direction  through  Mercer,  Venango  and  Clarion  counties,  traversing  a 
country  where  the  rocks  are  much  concealed  by  forest,  we  find  the 
bed  but  very  partially  exposed.  Its  position,  at  a moderate  depth 
below  the  limestone,  greatly  facilitates  its  detection.  It  will  prove  a 
valuable  bed  whenever  the  district  which  it  occupies  shall  become 
thickly  settled.  It  is  the  lowest  workable  coal  seam  hitherto  found  in 
the  series  along  the  Allegheny  river,  for,  though  numerous,  thin 
bands  of  coal  occur  in  the  slate  beneath  it,  we  have  yet  found  more 
of  them  of  sufficient  size  to  merit  a distinct  enumeration.  This  layer 
of  coal  is  opened  on  the  farm  of  Mr.  Joseph  Brandon,  six  miles  east  of 
Franklin,  where  it  lies  on  the  summits  of  the  hills,  beneath  the  black 
bituminous  shale.  It  here  measures  twenty  inches  in  thickness,  and 
is  a kind  of  semi-cannel  coal,  light,  of  a slaty  structure,  and  of  a 
peculiar  lustre.  It  somewhat  resembles  a soft  black  slate,  but  is 
a tolerably  pure  coal,  burning  freely,  with  considerable  flame. 

It  is  opened  on  the  lands  of  Messrs.  John  W.  How  and  E.  Bratton 
in  Rockland  township,  where  it  occupies  the  river  hills.  Here,  the 
layers  succeed,  each  other  as  follows : 
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Brown  shale  with  ore, 
Coal, 

Black  shale,  - 
Coal, 

Black  shale. 

Coal, 


8 feet. 


4 inches. 


1 “ 


3 “ 


3 “ 


18  “ 


The  coal  ignites-  readily,  and  resembles  that  above  described.  If 
lies  several  hundred  feet  above  the  river.  This  seam  may  be  traced 
on  the  opposite  side  of  tlie  Allegheny,  in  Irwine  township,  Venango 
county,  being  opened  on  the  land  of  Judge  M‘Kee,  where  it  is  about 
two  feet  in  thickness,  and  rests  on  the  bituminous  shale.  Thickness 
two  feet. 


We  have  now  arrived  at  the  coarse  and  massive  sandstone  whicli 
constitutes  the  bottom  of  the  productive  coal  measures,  and  which 
exercises  a marked  influence  in  the  topography  of  the  country. 
Emerging  from  the  level  of  the  Allegheny  river,  above  Kittanning, 
this  stratum  rises  to  a considerable  height  above  the  water,  near  the 
mouth  of  the  Clarion,  though  it  is  covered  by  the  overlying  coal 
measures.  In  the  neighborhood  of  Franklin,  however,  it  caps  the 
hills  on  both  sides  of  the  river,  and  forms  the  general  surface  of  the 
country  throughout  the  northern  part  of  Venango. 

In  this  section  of  the  State,  F.  XII.  is  of  a fine  grained  sandstone, 
consisting  of  minute  rounded  gi-ains  of  quartz.  Its  prevailing  color 
is  a whitish  grey,  though  it  is  often  streaked  and  blotched  with  brown 
peroxide  of  iron.  Where  it  is  much  exposed  to  the  weather,  it  dis- 
integrates into  sand,  the  ferruginous  matter  being  removed  by  solution. 
The  whole  mass  consists  usually  of  two  solid  beds  of  sandstone,  the 
upper  about  fifteen  feet,  the  lower  about  thirty  feet  in  thickness. 
These  are  separated  by  layers  of  shale  and  slaty  sandstone,  variously 
alternating,  which  contain  a considerable  quantity  of  nodular  iron  ore. 
It  is  this  formation,  which,  rising  gradually  from  the  south,  forms  the 
surface  of  those  extensive  glades  or  high  barren  planes,  so  common 
-along  the  northern  margin  of  the  coal  region.  These  glades  are 
generally  covered  with  a sparse  and  stunted  gr-owth  of  wood  or  other 
vegetation,  sustained  by  a thin  and  sandy  soil,  which  predominates, 
except  where  certain  basin-shaped  depressions  of  the  surface  have 
received  the  argillaceous  matter  derived  from  the  shales.  The  sand- 
stone may  be  readily  discovered  either  rising  in  massive  beds  from 
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beneath  the  soil,  or  forming  thick  ledges  along  the  sides  of  the  ravines 
and  vallies.  Though  these  rocks  injure  the  agricultural  character  of 
this  district,  they  are  not  without  their  merits,  furnishing  an  admirable 
building  stone,  well  suited  for  the  construction  of  furnaces.  The  best 
variety  of  the  sandstone  for  the  in-walls  of  furnaces,  is  the  soft  and 
light  grey  kind,  marked  by  minute  circular  blotches,  of  a brown  or 
black  color,  imparting  a variegated  appearance  to  the  rock.  This  is 
easily  dressed,  and  resists  the  fire  remarkably  well. 

Throughout  the  district  in  which  this  rock  prevails,  we  find  numer- 
ous and  valuable  deposits  of  hog  iron  ore.  This  material  is  generally 
precipitated  from  the  waters  of  chalybeate  springs,  which  issue  along 
the  sides  of  the  ravines,  bringing  with  them  the  ferruginous  particles 
of  the  sandstone  and  the  pyritous  shales  in  contact  with  it. 

The  extreme  margin  or  outcrop  towards  the  north,  has  not  been 
accurately  traced,  except  along  the  Allegheny  river.  It  has  been 
pui'sued  to  the  north  of  Teonista  creek,  where  we  recognize  a well 
marked  stratum,  belonging  apparently  to  the  bottom  of  the  formation. 
This  is  a solid  bed  of  fine  grained  grey  and  brownish  sandstone,  eight 
feet  in  thickness.  It  occurs  at  the  height  of  fifty  feet  above  the  creek, 
and  has  the  aspect  in  some  places  of  a true  conglomerate,  some  of  its 
layers  imbedding  numerous  rounded  pebbles  of  white  quartz.  North 
of  the  Teonista,  a sandstone,  supposed  to  belong  to  the  same  forma- 
tion, is  extensively  met  with,  but  the  wilderness  condition  of  the 
country  there,  has  hitherto  prevented  its  being  minutely  examined. 
It  is  a white  sandstone,  in  some  places  assuming  the  features  of  a 
conglomerate.  On  the  opposite  side,  two  miles  south  of  the  Tytiute 
creek,  a coarse  conglomerate  is  to  be  seen  lying  near  the  summits  of 
the  hills.  This  is  traceable  to  the  town  of  Warren,  and  is  undoubt- 
edly the  principal  member  of  F.  XII.,  as  it  is  developed  in  this  part  of 
the  country.  Ascending  French  creek,  we  find  this  stratum  consti- 
tuting the  summits  of  the  hills  until  we  arrive  at  Meadville.  West  of 
the  Allegheny  river,  the  ro6k  is  extensively  developed,  being  exposed 
aloncf  the  Shenango  river  from  Greenville  to  Sharon  and  New  Castle, 
aflording  in  many  places  a Superior  building  stone  for  the  construction 
of  locks,  bridges,  &c.,  on  the  public  works.  The  exact  range  of  this 
formation  will  be  ascertained  during  the  approadiing  season.  Its 
average  thickness  is  about  one  hundred  feet. 
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Rocks  below  Formation  XII. 

Beneath  the  rocks  above  described,  we  find  on  the  Allegheny  river 
and  its  tributaries,  a series  of  well  defined  strata,  consisting  of  shales 
and  thinly  bedded  argillaceous  sandstones,  variously  interstratified. 
The  thin  arenaceous  layers  are  generally  from  two  to  ten  inches  thick, 
light  blue,  fine  grained  and  micaceous,  and  splitting  into  neat  flags. 
Other  layers  contain  vegetable  impressions,  beautiful  specimens  of 
which,  especially  of  the  genus  fucoides,  abound  in  this  rock.  Many 
of  these  thin  flaggy  sandstones  exhibit  “ripple  marks,”  possessing 
great  breadth  and  regularity  of  form.  The  shales  are  generally  dark 
colored  and  soft,  and  contain  thin  seams  of  iron  ore,  identical  with 
that  of  the  coal  measures.  Thin  beds  of  impure  coal  have  likewise 
been  met  with  in  the  upper  layers,  but  no  workable  stratum  is  known. 

The  rocks  here  mentioned,  compose  the  river  hills  in  the  neighbor- 
hood of  Franklin,  where  they  underlie  the  thick  sandstone  above 
described.  They  are  well  exposed  along  most  of  the  streams  of  the 
northern  half  of  Venango  county.  We  have  traced  them  also  up  the 
Allegheny  river  to  the  mouth  of  Teonista  creek,  and  up  French  creek 
as  far  as  Meadville.  On  the  Shenango  and  the  neighboring  streams, 
they  are  again  met  with.  The  arenaceous  limestone  described  in  my 
last  annual  report,  as  a bed  two  feet  in  thickness,  is  a member  of  this 
series,  and  retains  its  characteristic  features  over  a great  range  of 
country,  with  remarkable  constancy. 

Our  investigations  during  the  past  year,  not  being  particularly 
directed  to  the  country  occupied  by  these  lower  rocks,  it  is  useless  to 
attempt,  at  present,  a more  detailed  description.  They  will  be  dis- 
cussed minutely  in  a subsequent  publication. 


CHAPTER  VI. 

Com'position  of  the  Iron  Ores  referred  to  in  this  Report. 

For  the  purposes  of  comparison,  and  for  the  sake  of  convenient 
reference,  I have  deemed  it  best  to  assemble  under  one  chapter,  the 
various  analyses  of  iron  ores  referred  to  in  the  body  of  this  report, 
adding  some  others  not  specially  alluded  to,  which  belong  to  forma- 
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tioas  aad  localities  described  in  my  former  annual  publications.  It 
will  be  seen  from  the  list  here  presented,  that  this  State  is  remarkable, 
not  less  for  the  singular  variety  of  its  iron  ores,  than  for  the  extraor- 
dinary abundance  in  which  some  of  these  prevail.  The  limited  scope 
of  an  annual  report,  and  the  necessity  for  more  time  to  complete  vari- 
ous branches  of  research,  relating  to  our  ores  and  the  kinds  of  iron 
which  they  are  generally  best  adapted  to  produce,  compel  me  to  defer 
entering  for  the  present,  upon  a number  of  highly  useful  practical  to- 
pics suggested  by  the  analytical  details  here  introduced.  In  the  mean 
while,  however,  it  will  interest  those  who  are  in  any  manner  connected 
with  the  development  or  working  of  our  ores,  to  find  the  exact  com- 
position and  relative  richness  and  purity  of  a lai’ge  number  of  them 
thus  displayed. 

It  will  contribute  to  clearness  of  arrangement,  and  at  the  same  time 
materially  assist  us  hereafter  in  arriving  at  useful  general  laws,  con- 
cerning the  intimate  connections  which  subsist  between  the  geological 
situation  of  these  oi'es  and  their  chemical  nature,  if  we  classify  their 
analyses  here  given,  according  to  the  formations  in  which  the  ores  are 
found.  I shall  commence,  therefore,  with  the  specimens  derived  from 
the  primary  rocks,  and  then  present  those  of  the  various  secondary 
formations,  following  the  ascending  order. 

Section  I. 

A'iialyses  of  Iron  Ores  from  the  primary  rocks  of  the  south-eastern 

district  of  the  State. 

Titaniferous  Iron  Ore  from  near  Isabella  Furnace,  on  the  East 
Branch  of  Brandywine  creek,  Chester  county.  This  ore  occurs  as 
a vein  in  gneiss  rock. 

DESCRIPTION. 

The  specimen  is  of  a black  color;  lustre  metallic  ; cleavage  foliated, 
sometimes  granular;  has  magnetic  polarity. 

Specific  gravity.,  4.96 


Compositio7i  in  100  parts; 

Titanic  acid. 

22.30 

Protoxide  of  ii’on,  - 

- 76.86 

Loss,  . 

75 

100.00: 

This  specimen  contains  59.44  per  cent,  metallic  iron^ 
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Ieon  Oee  from  the  Yellow  Springs,  Chester  County. 

DESCRIPT10^^ 

The  specimen  exhibits  the  usual  appearance  of  brown  hematitic 
iron  ore,  but  has  a resinous  lustre.  It  occurs  in  a ferruginous  loam, 
overlying  the  gneiss. 

Ccmiposition  in  100  parts: 

Peroxide  of  iron,  .....  82.91 

Alumina,  .......  1.35 

Water,  .......  13.90 

Silica  and  insoluble  matter,  - . - 3.32 

101.48 

The  proportion  of  metallic  iron  in  this  specimen  is  57.55  per  cent. 


Section  II. 

Analyses  of  Iron  Ores  of  Formation  I. 

Iron  Ore  from  Chesnut  Hill,  near  Columbia,  Lancaster  County. 

DESCRIPTION. 

Brown;  compact;  surface  mammillary ; outer  j)ortions  of  the  mass 
crystalline  and  radiated.  The  analysis  was  performed  upon  a piece 
representing  the  average  of  the  mass. 

Composition  in  100  parts: 


Peroxide  of  iron,  - 

Alumina,  ..... 

Silica  and  insoluble  matter. 

Water,  ..... 

84.39 
- 2.46 

2.38 
. 10.99 

100.22 

The  metallic  iron  amounts  to  58.5,1  per  cent.  

Iron  ore  from  Susan  Ann  Furnace,  York  County. 

DESCRIPTION. 

Blackish  brown;  micaceous,  and  sandy. 
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Composition  in  100  parts: 

Peroxide  of  iron,  - - . . . 

40.71 

Peroxide  of  manganese. 

8.91 

Alumina  (phosphate),  - . . . 

2.84 

Insoluble  matter,  including  phosphoric  acid. 

- 39.56 

Water,  ...... 

7.98 

100.00 

This  specimen  contains  28.23  per  cent,  metallic  iron. 

Iron  Ore  from  M.  G.  Ege’s  Mountain  Bank,  South  of  Carlisle  Iron 
Works,  Cumberland  County. 

DESCRIPTION. 

Amorphous;  color,  dull  bluish-brown;  powder,  brown;  texture,  fri- 
able; aspect,  earthy. 

Composition  in  100  pojrts  : 


Silica  and  insoluble  matter. 

20.10 

y\.lumina,  .... 

0.10 

Peroxide  of  iron. 

49.80 

Peroxide  of  manganese. 

. 17.55 

Water, 

12.00 

Loss,  .... 

- 0.45 

100.00 

This  specimen  contains  33.86  per  cent,  metallic  iron. 


Iron  Ore  from  a Bank  half  a mile  from  Carlisle  Iron  Works,  M.  G. 

Ege’s. 

DESCRIPTION. 

Dull  black  color;  lustre  somewhat  metallic;  sub-crystalline;  slight- 
ly magnetic:  has  some  resemblance  to  the  ores  of  the  Warwick  and 
other  mines  adjacent  to  trap  dykes. 
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Composition  in-ldQ  parts ; 

Magnetic  oxide  of  iron,  - 

64.79 

Peroxide  of  iron. 

- 27.93 

Oxide  of  manganese, 

a trace 

Alumina,  .... 

- a trace 

Silica  and  insoluble  matter, 

8.30 

Water,  .... 

- 3.81 

99.83 

This  ore  contains  65.88  per  cent,  metallic  iron. 


Iron  Ore  from  the  Mountain  Ore  Bank  of  Carlisle  Iron  Works. 

DESCRIPTION. 

Brown;  mottled;  somewhat  cellular;  locally  called  “ honey -comb 
ore.” 


Composition  in  1 00  parts : 

Pero.xide  of  iron,  . . . . . 70.04 

Peroxide  of  m.anganese,  - . - . 3.32 

Alumina,  a trace 

Silica  and  insoluble  matter,  - - - 16.32 

Water,  ......  10.96 

100.64 


This  specimen  contains  48.56  per  cent,  metallic  iron. 

Iron.  Ore  from  General  T.  C.  Miller’s  Mountain  Bank,  Cumberland 
P'urnace,  Cumberland  county. 

description. 

Brown  hemetite ; botryoidal  on  the  surface,  and  somewhat  porous 


color  of  mass  ochrey.  , 

Cryniposition  in  100  parts: 

Silica  and  insoluble  matter,  - - - 12.0 

Alumina,  - - - - - - - 0.4 

Peroxide  of  iron,  - - - - - 74.8 

Water,  .......  12. 0 

Loss,  .......  0.8 


100.0 


This  specimen  contains  52.36  per  cent,  metallic  iron. 


Ir  on  Ore  from  Peffer’s  Bank,  six  miles  south-west  of  Carlisle, 

Cumberland  county. 

DESCRIPTION. 

Amorphous,  compact ; color  dark  brown ; interspersed  with  light 


colored  ocherous  matter. 

Composition  m 100  parts  : 

Silica  and  insoluble  matter,  - - - 12.1 

Alumina,  4.3 

Peroxide  of  Iron,  - - - - - 69.4 

Water,  .......  14.O 

Loss,  .......  0.2 


100.0 


This  specimen  contains  48.58  per  cent.,  metallic  iron. 


Iron  Ore  one  mile  and  three-fourths  from  Carlisle  Iron  works,  Cum- 
berland county. 

DESCRIPTION. 

Pipe  ore  ; pipes  small;  color  dark  chesnut  brown. 


Composition  in  lOO^a^'fc; 

Silica  and  insoluble  matter,  - - - 4.65 

Alumina,  ......  a trace 

Peroxide  of  Iron,  .....  85.65 

Water,  .......  8.80 

Loss,  . . . . u . . 0.90 

100.00 


This  specimen  contains  59.95  per  cent,  metallic  iron. 

Iron  Ore,  from  Pond  Bank,  used  at  Caladonia  Furnace,  Stevens  and 
Paxton’s,  Franklin  county. 

DESCRIPTION. 

Hematitic ; imperfectly  crystallized ; form  rounded ; color  dark  ches- 
nut brown.  Specimen  consists  of  a fragment  of  a hollow  spherical 
•ball. 
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Composition  in  1 00  parts : 

Silica  and  insoluble  matter. 

9.30 

-\lumina,  - - - - 

- trace 

Peroxide  of  iron. 

79.05 

Water,  - - - - 

- 12.00 

100.35 

This  specimen  contains  55.33  per  cent,  metallic  iron. 

Iron  Ore  from  the  Hill  Bank,  used  at  Southampton  Furnace,  Frank- 
lin county,  (better  portion.) 

DESCRIPTION. 

Texture  cellular ; surface  of  cells  sometimes  lined  with  crystallized 
hematite ; color,  dark  chesnut  brown. 

Composition  in  lOOyiarts: 


Silica  and  insoluble  matter,  - 
-\lumina,  - - - - - 

Peroxide  of  iron. 

Manganese,  - - - - - 

Water,  . . - - - 

Loss,  ------ 

- 5.90 

2.70 

- 78.85 

trace 

- 12.50 

0.05 

100.00 

This  specimen  contains  55.19  per  cent,  metallic  iron. 

Iron  Ore  from  the  Hill  Bank,  used  at  Southampton  Furnace,  Frank- 
lin county,  (inferior  portion.) 

Description. 

Amorphous,  cellular,  dark  brown  alternating  with  light  colored 
matter. 

Composition  in  100  parts: 


Silica  and  insoluble  matter,  - - - 5.80 

Alumina,  -------  1.80 

Peroxide  of  iron,  - - . . . 7G.30 

Manganese,  i.QO 

Water,  -------  14.50 

Loss,  -------  0.60 


100.00 


This  specimen  contains  53.41  per  cent,  metallic  iron. 
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Iron  Ore  from  Moiitalto  Furnace,  Hughes’s,  Franklin  county, 

(Lower  ore.) 

DESCRIPTION. 

Texture  cellular;  color  dark  chesnut  brown  ; walls  of  cells  compact, 
interior  occupied  by  light  colored  ochreous  matter. 


Composition  iti  100  parts : 

Silica  and  insoluble  matter,  - - - . 7.0 

Alumina,  .......  3.3 

Peroxide  iron,  ------  75.2 

Water,  -------  14,0 

Loss,  -------  0.5 


100.0 


This  specimen  contains  52.64  per  cent,  metallic  iron. 


Iron  Ore  from  Montalto  Furnace,  Franklin  county,  (upper  ore.) 

DESCRIPTION. 

Mottled  brown  and  ochrey;  in  some  parts  compact;  in  others  soft 


and  cellular,  and  distinctly  laminated. 

Composition  in  1^0  parts ; 

Silica  and  insoluble  matter,  - - - 13.8 

Alumina,  - , - - - - - - 2. .5 

Peroxide  of  iron,  - - - - - 71.0 

Water,  .......  12.8 

Loss,  - - - - - 6 


100.0 


This  specimen  contains  49.70  per  cent,  metallic  iron. 


Iron  Ore  from  a Bank  one  mile  south-west  from  Flughes’s  Forge, 

Franklin  county. 

description. 

Texture,  compact ; massive;  color  dark  brown;  aspect  of  fresh  sur- 
face somewhat  resinous. 
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Compositio7t  in  100  'parts : 

Silica  and  insoluble  matter,  - ■ - 2.80 

Alumina,  1.40 

Peroxide  of  iron, 79.10 

Sesqui  oxide  of  manganese,  ...  - 4.00 

Water, 12.00 

Loss,  --------  0.70 


100.00 


This  specimen  contains  55.37  per  cent,  metallic  iron. 


Iron  Ore  used  at  Pond  Furnace,  (Moore’s,)  Franklin  County. 

DESCRIRTION. 

Impure  hydrated  oxide ; texture,  hcematitic ; semi-crystalline  on 
surface,  which  is  covered  with  mammillary  protuberances ; color  of 
■mass,  brownish  yellow — of  surface,  dark  brown. 

Composition  wi  100  jjarfe; 


Silica  and  insoluble  matter. 

10.0 

Alumina,  .... 

2.6 

Peroxide  of  iron, 

73.5 

Manganese, 

- a trace 

Water,  .... 

13.0 

99.1 

This  specimen  contains  51.35  per  cent,  metallic  iron. 


Section  III. 

Analyses  of  the  Iron  Ores  of  the  Limestone  Formation  II. 

Iron  Ore  from  Miller’s  Mine,  four  miles  North-West  of  Allentown, 
West  side  of  the  Lehigh  River,  Lehigh  County. 

DESCRIPTION. 

Brown;  stalactitic;  variety,  “pipe  ore;”  the  eavities  partly  filled 
Xvith  pulverulent  yellow  oxide  of  iron. 

14 
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Composition  in  100  parts: 


Peroxide  of  iron. 

Alumina,  . - - - - 

Silica  and  insoluble  matter. 

Water,  . . . - . 

86.5g’ 

- a trace 

3.08 

- 11.31 

100.98 

This  specimen  contains  60.04  per  cent,  metallic  iron. 

Iron  Ore  from  Balliat’s  Mine,  five  miles  North-West  of  Allentown.. 

Lehigh  County. 

DESCRIPTION. 

Color,  liver  brown;  compact;  superficial  portion  crystalline,  radia- 
ted, and  mammillary.  The  latter  part  was  selected  for  analysis. 


Composition  in  100  'parts: 

Peroxide  of  iron,  . » » - - 83.22 

Alumina,  -------  0.21 

Silica  and  insoluble  matter,  » - - 4.81 

Water,  12.40 


100.64 


This  specimen  contains  -57.61  per  cent,  metallis  iron- 

Iron  Ore  from  Balliat’s  Mine,  five  miles  North-West  of  Allentown., 

Lehigh  County, 

DESCRIPTION. 

Color,  reddish  brown;  structure,  lamellar;  compact. 

Composition  in  lOOyiarte; 


Peroxide  of  iron. 

Alumina,  ----- 
Silica  and  insoluble  matter. 

Water,  ..... 

84.00 

1.00 

6.50 

9.50 

101.00 

This  specimen  contains  58.24  per  cent,  metallic  iron. 
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Irox  Ore  from  Daniel  Schwartz’s  Mine,  half  a mile  South-West  of 
Emaus,  Lehigh  County. 


nEscRiPTio^r. 

Dark  brown;  compact;  lustre  somewhat  metallic. 


Composition  in  100  parts: 

Peroxide  of  iron. 

Alumina,  .... 

Silica  and  insoluble  matter, 

W ater,  - - - 

79.64 

- a trace 

9.05 

- 11.40 

100.09 

This  specimen  contains  55.22  per  cent,  metallic  iron. 


Iron  Ore  from  a Bank  one  mile  West  of  Trexlerstown,  Lehish 

County. 

DESCRIPTION. 

Brown;  compact;  stalactitic;  of  the  structure  usually  termed 
pipe  ore.” 

Composition  in  IQO  parts: 


Peroxide  of  iron. 

87.12 

Alumina,  ..... 

0.40 

Silica  and  insoluble  matter. 

2.30 

Sulphur,  ..... 

- a trace 

Water,  .... 

10.90 

100.72 

This  specimen  contains  61.03  per  cent,  metallic  iron. 


Iron  Ore  from  the  Moselem  Mine,  near  Eckhard’s  Mill,  four  miles 
South-West  of  Kutztown,  Berks  County. 

DESCRIPTION. 

Dark,  dull  brown ; compact. 


Composition  in  1 00  parts  : 

Peroxide  of  iron,  ..... 

Alumina,  ...... 

Silica  and  insoluble  matter. 

Water,  ...... 

77.2’(?> 
- 2.60 
8.90 
- 11.00 

99.70 

Tins  specimen  affords  53. 5S  per  cent,  metallic  iron. 

(eoiv  Ore  from  Gorgas’s  Bank,  three  and  a-half  miles  South-West 
from  Harrisburg,  Cumberland  County. 

DESCRIl’TION. 

Structui’e,  hematitic;  geodiferous;  internal  surface  of  geodes  cover- 
ed with  a light  brown  incrustation;  color  of  mass,  dark  brown. 


ComjMsition  in  100y?«rfe; 

Silica  and  insoluble  matter,  - - - 4.80 

Alumina,  -------  2.72 

Peroxide  of  iron,  . . . . . 77.20 

Manganese,  - - - - - - a trace 

Water,  15.15 

Loss,  - - - - - - - 0.13 


100.00 


This  specimen  contains  54.04  per  cent,  metallic  iron. 


Iron  Ore  from  Kerr’s  P'ields,  eight  miles  west  from  Carlisle.- 

f 

USSCRirTION. 

Structure  tending  to  laminated;  color,  dark  chestnut  brown ; com- 


pact. 

Convjposition  in  lOOyuarifs; 

Silica  and  insoluble  matter,  - - -■  13.0 

Alumina,  .......  4.8 

Peroxide  of  iron,  - . . . . 69.0 

Water,  13.0 

Loss,  .......  0.2 


100.0 


This  specimen  contains  48.03  per  cent,  metallic  iroUi- 
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Iron  Ore,  used  at  Cumberland  Furnace,  Gen.  T.  C.  Miller’s,  occurs 
one  and  a half  miles  from  Furnace,  in  Limestone,  Cumberland 
county. 

DESCRIPTION. 

•Structure,  slender  pipes ; color,  chestnut  brown ; compact. 


Compositio7i  in  100  parts: 

Silica  and  insoluble  matter,  - - - 3.89 

Alumina,  ------  2.50 

Peroxide  iron,  -----  84.60 

Lime,  ------  a trace 

Water,  -------  8.70 

Loss,  -------  31 


100.00 


This  specimen  contains  59.22  per  cent,  metallic  iron. 

Iron  Ore  from  the  Plelm  Bank,  used  in  Mary  Ann  Furnace ; Whitehill 
and  Ellis’s,  Cumberland  county. 

DESCRIPTION. 

Structure,  somewhat  cellular;  surface  covered  with  small  mammih 


?ary  protuberances. 

Composition  in  100  parts: 

Silica  and  insoluble  matter,  - - - - 5.8 

Alumina,  ------  2.0 

Peroxide  iron,  ------  77.2 

Water,  14.5 

Loss,  5 


100.00 

This  specimen  contains  54.04  per  cent,  metallic  iron. 

^RON  Ore  from  the  Clippinger  Bank,  used  at  the  Mary  Ann  Furnace, 

Cumberland  county. 

DESCRIPTION. 

Structure,  large  columnar;  pipes,  stalac  title;  compact  in  centre ; on 
surface,  cellular;  color,  bright  chestnut  brown. 
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Comioosition  in  100  parts: 

Silica  and  insoluble  matter,  - - - 3.60' 

Alumina,  ......  50- 

Peroxide  iron,  ......  87.09 

Water,  ......  8.81 

Loss,  .......  1.00 

100.00 

This  specimen  contains  60.96  per  cent,  metallic  iron. 

Iron  Ore  from  the  Clippinger  Bank,  used  at  the  Mary  Ann  Furnace,, 

Cumberland  county. 

DESCRIPTION.  \ 

Structure,  numerous  pipes  closely  cemented  together;  color,  riels 
chestnut  brown,  with  a slightly  blue  tinge. 

Composition  in  100  parts: 

Silica  and  insoluble  matter,  - - . 4.9 

Alumina,  .......  6 

Peroxide  iron,  - . ...  - 84.6 

Manganese,  .....  a trace. 

Water,  ......  8.95 

Loss,  .......  95 

100.00 

This  specimen  contains  59.02  per  cent,  of  metallic  Iron. 


Iron  Ore  from  the  Kressler  Bank,  used  in  Southampton  Furnace., 

Franklin  county. 

DESCRIPTION. 


Amorphous^  cellular,  somewhat  laminated ; color  brown  mottled. 
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GoM'position  in  100  parts  : 

Silica  and  insoluble  matter, 
Alumina, 

Peroxide  of  iron. 
Manganese,  - 
Water,  - - ■ 

Loss,  - - - ' 


9.0 

- 2.9 

75.0 
a trace 

13.0 

- 0.1 

100.0 


This  specimen  contains  52.5  per  cent,  metallic  lion. 


Iron  Ore  from  the  Railroad  Bank  used  at  the  Southampton  Fur. 
nace,  Franklin  county. 

description. 

Structure  cellular ; color  brown : compact. 


Composition  in  100  parts  : 

Silica  and  insoluble  matter. 
Alumina, 

Peroxide  of  iron. 
Manganese, 

Water, 

Loss, 


This  specimen  contains  50.4  per  cent  metallic  iron. 

Iron  Ore  from  the  old  diggings  at  Pilgrim  Bank,  north-east  from 

Shippenshurg. 

DESCRIPTION. 

Structure  closely  adhering  pipes  so  as  to  he  almost  obliterated ; 
color  dark  chesnut  brown. 


14.7 

0.8 

72.0 
a trace 

12.0 
0.5 


100.0 
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Composition  in  100  parts : 

Silica  aud  insoluble  matter, 

6.8 

Alumina,  .... 

o 

1 

Peroxide  of  iron, 

77.7 

Water,  .... 

- 11.0 

Loss,  .... 

5 

100.0 

This  specimen  contains  54.39  per  cent,  metallic  iron. 

Iron  Ore  from  the  Roxbury  Bank,  west  of  Shippensburg,  Frank- 

lin  county. 

DESCRIPTION. 

Pipe  ore,  the  pipes  adhering  closely,  composed  of  an  intermixture  of 
a compact  chesnut  brown  oxide,  with  a light  colored  ochreous  sub- 
stance. 

Compo&ition  in  100  'parts : 


Silica  and  insoluble  matter. 

9.3 

Alumina,  .... 

- 3.6 

Peroxide  of  iron. 

75.1 

Water,  .... 

- 12.0 

100.0 

This  specimen  contains  52.57  per  cent,  metallic  iron. 

Iron  Ore  from  the  Green  Village  Bank,  Stevens  and  Paxton’s, 

Franklin  county. 

DESCRIPTION. 

Structure,  long  slender  pipes  of  uniform  texture  throughout ; color- 
brownish  yellow. 

Compositio7i  in  parts : 


Silica  and  insoluble  matter. 

1 

1 

Alumina, 

- 0.9 

Peroxide  of  iron. 

82.6 

Water, 

- 12.0 

Loss,  .... 

0.3 

100.0 

This  specimen  contains  57.82  per  cent,  metallic  iron. 
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Iron  Ore  from  Heifner’s  Bank,  used  in  Caledonia  Furnace,  Stevens 
and  Paxton’s,  Franklin  county. 

description. 

Hydrated  oxide;  color,  bright  chestnut  brown;  compact. 
Composition  in  100  parts: 

Silica  and  insoluble  matter,  - - - 10.8 


Alumina,  a trace. 

Peroxide  iron,  - - - - - - 76.6 

Manganese,  ...  - - a trace. 

Water, 12-5 

Loss,  1 


100.0 


This  specimen  contains  53.62  per  cent,  metallic  iron. 


Iron  Ore  from  near  Pleifner’s,  six  miles  from  Caledonia  Furnace, 

Franklin  county. 

description. 

Structure,  pipes  closely  adhering;  color,  distinct  browm. 


Composition  hi  100  parts: 

Silica  and  insoluble  matter,  - - - - 6.7 

Alumina,  ------  a trace. 

Peroxide  of  iron,  - - - - - 81.6 

Water,  -------  11.4 

Loss,  -------  3 


100.0 


This  specimen  contains  57.12  per  cent,  metallic  iron. 

Iron  Ore  from  Middauer’s,  three  miles  north-east  of  Waynesburg, 

Franklin  county. 

DESCRIPTION. 

Massive  compact;  fracture,  slightly  conchoidal;  lustre,  somewhat 
resinous;  color,  brownish  red,  with  a slight  bluish  tinge. 
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Compositioji  in  1 00  parts : 


Silica  and  insoluble  matter. 

14.0 

Alumina, 

0.5 

Peroxide  iron. 

72.6 

Manganese, 

a trace. 

Water,  - - - - 

12.5 

Loss, 

0.4 

100.0 

This  specimen  contains  50.82  per  cent,  metallic  iron. 


lEoijf  Oee  from  M‘DoweH’s  Bank,  five  miles  North-East  from  Mer- 
cersburg,  Franklin  County,  (called  garlic  ore.) 

DESCEIPTIOIV. 

Amorphous;  cellular;  color,  bright  brown. 


Composition  in  100  p>arts: 

Silica  and  insoluble  matter,  - - - 4.80 

Alumina,  -------  1.50 

Peroxide  of  iron,  - . . - . 83.60 

Manganese,  - - - - - - a trace 

Arsenic,  ......  a trace 

Water,  .......  9.40 

Loss,  -------  0.70 

100.00 


This  specimen  contains  58.82  per  cent,  of  metallic  iron,  and  pos- 
sesses a trace  of  arsenic. 


Ieon  Oee  from  Carrie  Furnace,  Path  Valley,  Franklin  County. 

DESCEIPTIOX. 

Structure,  nodular;  surface,  mammillary;  with  interspersed  argil- 
laceous specks. 
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Composition  in  lOO^jflris; 

Silica  and  insoluble  matter,  - - - 17.40 

Alumina,  5.80 

Peroxide  of  iron,  .....  59.50 

Peroxide  of  manganese,  ....  8.30 

Water, 8.80 

Loss,  .......  0.20 


100.00 


This  specimen  contains  41.65  per  cent,  metallic  iron. 


Iron  Ore  from  Garrick  Furnace,  Path  Valley,  Franklin  County. 

DESCRIPTION. 

Structure,  cellular;  interior  of  the  cells  coated  with  a buff  colored 
ochreous  deposit;  color,  dark  chestnut  brown;  called  “honey-comb 
ore.” 


Composition  in  lOO^iaAs; 

Silica  and  insoluble  matter,  - - - 3.80 

Alumina,  .......  2.25 

Peroxide  of  iron,  .....  84.30 

Water, 8.85 

Loss,  .......  0.80 


100.00 


This  specimen  contains  59.01  per  cent,  metallic  iron. 

Iron  Ore  from  the  Bull  Bank  of  Pennsylvania  Furnace,  Centre 

County. 

DESCRIPTION. 

Hematitic;  somewhat  mottled;  compact;  fracture,  conchoidal;  co- 
lor, chocolate  brown. 
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Composition  in  lOO^mrts.- 

Silica  and  insoluble  matter,  - - - 2.30 

Alumina,  - - - - - - - a trace 

Peroxide  of  iron,  .....  86.40 

Manganese,  . . - . - .a  trace 

Water,  .......  11.00 

Loss,  .......  0.30 


100.00 


This  specimen  contains  60.48  per  cent,  metallic  iron. 


Iron  Ore  from  Old  Pennsylvania  Furnace  Bank,  Centre  County. 

DESCRIPTION. 

Pipe  ore;  the  pipes  small  and  closely  set;  color,  a dark  chestnut 
brown. 

Composition  in  100  parts : 

Silica  and  insoluble  matter,  - - - 5.3 


Alumina,  - - . - . . - a trace 

Peroxide  of  iron,  . . . . - 82.2 

Oxide  of  manganese,  . . - . . a trace 

Water,  .......  12.0 

Loss,  .......  0.5 


100.00 


This  specimen  contains  57.54  per  cent,  metallic  iron. 


Iron  Ore  from  the  Pennington  Bank,  two  and  a half  miles  South- 
West  of  Warrior  Mark  town,  Huntingdon  County. 

DESCRIPTION. 

Hematitic;  cellular  and  slightly  columnar;  color,  rich  chestnut 
brown;  surface  of  fresh  fracture  of  a velvet-like  lustre. 


Composition  in  100  parts  : 

Silica  and  insoluble  matter, 
Alumina, 

Peroxide  of  iron,  - 
Manganese, 

Lime, 

Water,  - 
Loss, 


This  specimen  contains  52.64  per  cent,  metallic  iron. 

Ieox  Oee  from  Springfield  Furnace  Ore  Bank,  Morrison  Cove,  Hun- 
tingdon County. 

DESCEirXIOX. 

Structure,  cellular ; interior  of  cells  coated  with  a bluc-black  in- 
crustation; color,  dafk  chestnut  brown. 

Composition  in  lOOyin;*.- 

Silica  and  insoluble  matter. 

Alumina, 

Peroxide  of  iron, 

Sesqui-oxide  of  manganese, 

Lime,  - - * ' 

Water, 

Loss,  . - - ' 


This  specimen  contains  55.72  per  cent,  metallic  iron. 


4.S 

- 0.3 

79.6 

- 3.0 
a trace 

- 12.0 

0.3 


100.0 


0.5 
75.2 
a trace 
a trace 
15.0 
0.5 


100.0 


Ieon  Oee  from  Bomb-Shell  Bank,  of  Rebecca  Furnace,  Morrison 
Cove,  Huntingdon  county. 

DESCEimON. 

A section  of  a hollow  geode  or  bomb,  hematitlc  fibrous  crystalline, 
inner  surface  botryoidal,  and  iridescent. 
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Composition  100  parts : 

Peroxide  of  iron,  .....  84.22 

Oxide  of  manganese,  ....  o.41 

Alumina,  ......  0.65 

Silica  and  insoluble  matter,  - - - 6.43 

Water,  .......  8.24 


99.95 


The  proportion  of  metallic  iron  in  this  ore  is  58.95  per  cent. 


Iron  Ore  from  the  Red  Bank,  three  miles  south-west  of  Rebecca 
Furnace,  Morrison’s  Cove,  Huntingdon  county. 

DESCRIPTION. 


\ 


Texture,  compact  and  close  grained,  somewhat  jaspery ; fracture 
slightly  conchoidal;  color  bright  reddish  brown. 

Composition  in  1 00  parts : 

Silica  and  insoluble  matter. 

Alumina, 

Peroxide  of  iron. 

Lime, 

Water,  .... 

Loss,  .... 

100.0 


32.1 
a trace 

57.2 
a trace 


This  specimen  contains  40.04  per  cent,  metallic  iron. 


Iron  Ore  from  Sarah  Furnace  Ore  Bank,  four  miles  south  of  M’Kee’s 
Gap,  Morrison’s  Cove,  Bedford  county. 

DESCRIPTION. 

Blackish  brown;  cellular;  with  concentric  layers  of  denser  crystal- 
line fibrous  hematite. 
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Composition  in  1 00  : 

Silica  and  insoluble  matter,  - - - Il.T 


Alumina,  a trace 

Peroxide  of  iron,  ....  - 76.5 

Manganese,  ...  - - a trace 

Water, • - H.6 

Loss,  --------  0.2 


100.0 


This  specimen  contains  53.55  per  cent,  metallic  iron. 


Section  VI. 

Analyses  of  Iron  Ores  of  Formation  III.  (^Slate.) 

Iron  Ore  from  the  south  side  of  Lowrey’s  Knob ; Hanover  Ore 
Bank,  two  and  a-half  miles  north-east  of  Hanover  Furnace,  Bed- 
ford county. 

DESCRIPTION. 

Compact ; brittle  semi-crystalline ; color  dark  chocolate  brown. 


Composition  in  1 00  p>arts  ; 

Silica  and  insoluble  matter,  - - - 2.80 

Alumina,  -------  3.20 

Peroxide  of  iron,  - - - - 80.20 

Manganese,  -----  a trace 

Water, - - 12.90 

Loss,  0.90 


100.00 


This  specimen  contains  56.14  per  cent,  metallic  iron. 


Iron  Ore  from  the  Flanover  Ore  Bank. — Kind  chiefly  used  at  the 

Furnace. 

DESCRIPTION. 

Compact;  fracture  conchoidal;  color  dull  brown;  surface  in  patches, 
coated  with  a greenish  black  shining  incrustation. 
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(Jomioosition  in  100  paHs : 

Silica  and  insoluble  matter,  - - - 11.5 

Alumina,  .......  2.0 

Peroxide  of  iron,  .....  73.6 

Manganese,  - - - - . a trace 

Water,  - - - - - ■ - 11.5 

Lime,  ......  a trace 

98.6 


This  specimen  contains  51.52  per  cent,  metallic  iron. 

InoN  OsE  from  M’Naughton’s,  one  and  a-half  miles  Avest  from 
Mercersburg,  Franklin  county. 

DESCRIPTION. 


A bog  ore;  dull  brown,  and  cellular. 

It  overlies  the  slate  F. 

Composition  in  100  : 

Silica  and  insoluble  matter. 

9.20 

Alumina,  . . . . 

. 0.7.3 

Peroxide  of  iron. 

- 69.60 

Water,  .... 

20.00 

Loss,  .... 

0.47 

100.00 

This  specimen  contains  48.72  per  cent,  metallic  iron. 


Section  V. 

Analyses  of  Iron  Ores  of  Formation  V. 

Iron  Ore  from  the  Sandstone  ridge,  north-Avcst  side  of  Little  Cove, 
four  and  a-half  miles  north  of  IVarren  Iron  Works,  Franklin  county. 
(Specimen  taken  near  the  surface.) 

DESCRIPTION. 

Structure,  slightly  porous;  laminated;  fossiliferous ; color,  red» 
dish  brown. 
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Composition  in  100  parts: 

Silica  and  insoluble  matter,  - - - 5.3 


Alumina,  ......  6.0 

Peroxide  of  iron,  .....  83.0 

Manganese,  a trace. 

Lime,  .......  0.5 

Water,  ......  5.1 

Loss,  .......  1 


100.00 


This  specimen  contains  58.1  per  cent,  metallic  iron. 

Locality. — North-west  side  of  Dickey’s  mountain,  half  a mile  south 
of  Lower  Hanover  Forge,  Bedford  county. 

DESCEIPTIOX. 

Structure,  laminated;  texture,  earthy;  color,  dark  chesnut  brown, 
in  some  parts,  almost  black. 

Composition  in  100  parts: 


Silica  and  insoluble  matter. 

39.3 

Alumina, 

a trace. 

Peroxide  of  iron, 

52.0 

Manganese, 

a trace. 

Water,  ... 

9.0 

100.3 

This  specimen  contains  36.4  per  cent,  metallic  iron. 

laoN  OnE  from  Matilda  Furnace,  two  miles  north-west  of  Newton 
Hamilton,  Huntingdon  county.  (Upper  division  of  the  fbssiliferous 
ore.) 

DESCHIPTIOX. 

Reddish  brown,  speckled  with  scales  of  grey  micaceous  oxide;  cel- 
lular, from  the  removal  of  numerous  minute  fragments  of  fossils ; 
breaks  into  rectangular  pieces;  streak  red. 

Specific  gravity,  - - - - - S.oO 

15 


Comfosition  in  100  parts: 

Peroxide  of  iron,  - - - * - 74.7<S 

Alumina,  5.06 

Lime,  1.35 

Manganese,  -----  a trace. 
Silica  and  insoluble  matter,  - . - 13.04 

Undetermined  matter,  - - - - - 2.11 

Water,  3.S2 


100.14 

This  specimen  contains  51.84  per  cent,  metallic  iron. 

Iron  Ore  from  Matilda  Furnace.- — (Lower  division  of  the  same  bed.)? 

DESCRIPTION, 

Brown,  with  a rectangular  fracture;  consists  of  coarse  grains  oi' 
siliceous  sand-  cemented  by  brown  oxide  of  iron. 


Composition  in  100  parts: 

Peroxide  of  iron,  . . - . 44.07 

Manganese,  .....  a trace. 

Alumina,  ......  1,39 

Lime,  ......  0.4& 

Silica  and  insoluble  matter,  ...  52,33 

Water,  ......  2.62 


100.90 

This  specimen  contains  only  30.56  per  cent,  metallic  iron.  iO  fg 
so  highly  siliceous  as  to  make  the  smelting  of  it  unprofitable. 

Iron  Ore  used  at  Hopewell  Furnace,  from  a vein  on  Dr.  Andrew 
M‘DoweU’s  landj  found  on  the  bank  of  Yellow  creek,  in  Lick  Hill, 
Woodcock  Valley,  Bedford  county. 

DESCRIPTION. 

Structure,  highly  fossiliferous ; particles  of  carbonate  of  lime  dis- 
seminated  through  the  mass;  color,  a pale  red. 
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Composition  in  100  parts: 

Peroxide  of  iron,  - - » . \ 

Carbonate  of  the  protoxide,  - - \ 

Alumina,  - - - - - - 4.80 

Carbonate  of  lime,  - - - - 31.01 

Silica  and  insoluble  matter,  - - 16.30 

Water,  ......  i.OO 


99.61 

From  39.60  per  cent,  of  peroxide  of  iron  obtained  in  the  analysis, 
the  amount  of  metallic  iron  in  this  specimen,  is,  by  calculation,  27.72. 

Iron  Ore  used  at  Hopewell  Furnace,  softest  kitid,  obtained  from 
upper  vein  two  miles  from  the  Furnace,  Bedford  County. 

DESCRIPTION. 

Texture,  brittle  and  crumbly;  disposed  to  break  into  irregular 
rhomboidal  masses ; color  in  mass,  brown — of  powder,  rich  purple 
brown;  micaceous  oxide  sparsely  disseminated  throughout  the  mass; 


fossiliferous. 

Composition  in  \0f)  parts: 

Silica  and  insoluble  matter,  - - - 13.85 

Alumina,  4.50 

Peroxide  of  iron,  .....  78.05 

Sesquioxide  of  manganese,  - - - 0.68 

Lime,  .......  a trace 

Water, - 3.00 


100.28 


This  specimen  contains  54.95  per  cent,  metallic  iron. 

Iron  Ore  used  at  Hopewell  Furnace,  compact  kind,  obtained  from 
upper  vein,  two  miles  from  the  Furnace. 

DESCRIPTION. 

Texture,  compact;  color  of  mass,  reddish  grey — of  powder,  light 
brown;  structure,  micaceous;  fossiliferous. 
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Composition  in  lOO^mrto; 

Silica  and  insoluble  matter,  - - - 8.8 

Alumina,  - - - - - - - 1.0 

Peroxide  of  iron,  .....  55.0 

Peroxide  of  manganese,  ....  0.5 

Lime, 17.6 

Carbonic  acid,  ......  13.8 

Water,  .......  2.5 

Loss,  .......  0.6 


100.0 


This  specimen  contains  38.64  per  cent,  metallic  iron. 


Iron  Ore  from  the  principal  opening  in  the  hill  between  Barre  P'orge 
and  the  Little  Juniata,  Huntingdon  County — (lower  portion  of  the 
vein.) 

DESCRIPTION. 

Structure,  crystalline;  distinctly  fossiliferous  ; color,  reddish  grey; 


calcareous. 

Composition  in  1 00  parts : 

Silica,  .......  3.00 

Alumina,  0.50 

Peroxide  of  iron,  .....  43.55 

Proto-carbonate  of  iron,  ....  3.50 

Sesqui-oxide  of  manganese,  - - - 0.50 

Carbonate  of  lime,  . . . . . 46.76 

Water,  -------  1,50 


99.37 


This  specimen  contains  32.2  per  cent,  metallic  iron. 


Iron  Ore  from  near  Little  Juniata,  at  Barre  Forge,  north-east  ol'  the 
Forge — (average  specimen  of  the  vein). 

description. 

Compact;  breaks  into  rectangular  plates;  color,  reddish  grey;  mi- 


caceous. 
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Composition  in  parts: 

Silica  and  insoluble  matter. 

7.50 

Alumina,  ---- 

1.40 

Peroxide  of  iron. 

57.00 

Peroxide  of  manganese. 

0.60 

Lime,  - - - - 

18.00 

Carbonic  acid,  - 

- 14.10 

Water, 

2.00 

100.60 


This  specimen  contains  39.9  per  cent,  metallic  iron. 


Section  VI. 

A?ialyses  of  Iron  Ores  of  Formatio7i  VI. 

Iron  Ore  from  Allegheny  Furnace  Ore  Bank,  six  miles  from  Tucl 
ahoe,  Huntingdon  County.  This  ore  comes  from  near  the  contac 
of  F.  VI.  and  F.  VII. 

DESCRIPTION. 

Amorphous;  compact;  brittle;  fracture  earthy;  color,  dark  bluis 
brown. 

ComiMsition  in  IQO  parts: 


Silica  and  insoluble  matter. 

6.0 

Alumina, 

a trace. 

Peroxide  of  iron. 

82.2 

Peroxide  of  manganese. 

- 8.0 

Water,  - - - - 

4.0 

100.2 

This  specimen  contains  57.54  per  cent,  metallic  iron. 

Iron  Ore  from  Allegheny  Furnace,  six  miles  from  Tuckahoe,  Hunt 

ingdon  County. 

DESCRIPTION. 

Pipe  ore;  the  stems  or  pipes  large;  portions  of  the  surface  irri 
descent. 
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Composition  in  1 00  parts  : 

Peroxide  of  iron,  ....  - 86.91 

Alumina,  0.22 

Silica  and  insoluble  matter,  - - - 1.93 

Water,  .......  10.44 


99.50 


This  specimen  contains  60.26  per  cent,  of  metallic  iron. 


Iron  Ore  from  one  mile  south-west  of  Bell’s  Furnace,  Tuckahoe, 
Huntingdon  County.  This  ore  seems  to  be  derived  from  F.  VII. 

DESCRIPTION, 

Color,  a dark  chocolate  brown;  lustre  somewhat  resinous.  This 
variety  is  said  to  make  a brittle  iron. 

"Composition  in  100  parts: 


Peroxide  of  iron. 

73.28 

Oxide  of  manganese,  - 

- a trace. 

Alumina, 

5.52 

Silica  and  insoluble  matter, 

- 12.88 

Water,  - - - . 

9.38 

101.06 

This  specimen  contains  50.81  per  cent,  metallic  iron. 


Section  VII. 

Analyses  of  Iron  Ores  from  Formation  VIII. 

Iron  Ore  from  the  Synclinal  Axis,  Nevey’s  Bank,  one  and  a hall' 
miles  south-east  of  Newton  Hamilton,  Lewistown  Valley,  Hunting- 
>don  County.  This  ore  occurs  near  the  contact  of  Fs.  VII.  and 
VIII. 

description. 

Structure  imperfectly  laminated;  somewhat  cellular;  color,  dull 
mottled  brown;  highly  siliceous. 
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^Cmi'position  in  100  parts: 

Silica  and  insoluble  matter,  - - - 20.5 

Alumina,  r 4.6 

Peroxide  of  iron,  . . - . - 65,4 

Manganese,  . a trace. 

Water,  9.0 

Loss,  .......  0.5 


100.0 


This  specimen  contains  45.78  per  cent,  metallic  iron. 


Heon  Ore  from  the  Synclinal  Axis,  half  a mile  West  of  Brookland 
Furnace,  (Walter’s  Bank,)  Lewistown  Valley,  Mifflin  County. 
Occurs  near  the  contact  of  Fs.  VII.  and  VIII, 

DESCRIPTION. 

Structure,  hematitic;  color,  rich  chocolate  brown;  surface  velvet 
Hike,  and  occasionally  brilliantly  irridescent. 

Composition  in  100  parts: 

Silica  and  insoluble  matter. 

Alumina,  ... 

Peroxide  of  iron. 

Water, 

Manganese,  ... 

99.60 


18.80 
. 5.80 

66.00 
9.00 
- a trace. 


This  specimen  contains  46.2  per  cent,  metallic  iron. 


Heon  Ore  from  Warren  Ore  Bank,  North-West  side  of  Synclinal 
Axis  of  Little  Cove,  and  half  a mile  North-West  of  the  Iron 
Works,  Franklin  County. 


DESCRIPTION. 


Structure,  hollow  or  shell-like ; compact ; color,  dark  brown. 
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Comfosition  in  100  'parts: 


Silica  and  insoluble  matter. 

18.8 

Alumina,  ..... 

. a trace. 

Peroxide  of  iron. 

67.6 

Manganese,  ..  .. 

a trace. 

Water,  .... 

12.7 

Loss,  ..... 

o 

100.0 

This  specimen  contains  47.32  per  cent,  metallic  iron. 


Iron  Ore  from  Brown’s  Furnace,  Little  Cove,  Franirlin  County., 

DESCRIPTION. 

Compact;  nodular;  color,  bluish  grey.  Occurs  as  a regular  stra- 
tum in  the  lower  beds  of  F.  VIII.  in  various  places. 


Compositimi  in  li)Q  parts: 

Silica  and  insoluble  matter,  - - - 17.00^ 

Alumina,  ......  1..50 

Protoxide  of  iron,  .....  50.00 

Carbonic  acid,  ......  30.55 

Water,  ......  1.00 


100.05 

This  specimen  contains  38.8  per  cent,  metallic  iron.  This  valuable 
ore  has  never  been  worked,  though  it  is  obviously  rich  enough  and  suf- 
liciently  pure.  The  quantity  of  it  in  many  of  the  synclinal  basins  of 
F.  VIII.,  where  it  often  forms  a regular  seam,  is  inexhaustible. 


Section  VIII. 

Analyses  of  Iron  Ores  from  Formatio7i  IX. 

Ikon  Ore  from  Larry’s  Creek,  Lycoming  county,  (near  the  contact 
of  F.  VIII.  and  F.  IX, 

DESCRIPTION. 

Purplish  brown;  streak  red;  structure  stratified  or  laminated; 
consists  of  ilattish  granules ; fossiliferous ; somewhat  sandy. 
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Composition  in  parts: 

Silica  and  insoluble  matter. 

32.30 

Alumina,  .... 

3.00 

Peroxide  of  iron. 

61.20 

Carbonate  of  lime. 

1.30 

Water,  .... 

2.20 

100.00 

This  specimen  contains  42.84  per  cent,  metallic  iron.  It  does  noj 
manifest,  by  analysis,  the  faintest  trace  of  manganese. 

Iron  Ore  from  the  north-west  side  of  Big  Scrub  bridge,  and  two  and 
a half  miles  south-west  of  the  turnpike.  Occurs  near  the  contact 
of  F.  IX  and  F.  X. 

DESCRIPTION. 

Compact;  fibrous;  hematitic;  color,  dark  mahogany  brown. 
Composition  in  100  parts: 

Silica  and  insoluble  matter,  - - - 2.85 

Alumina,  ......  a trace. 

Peroxide  iron,  ......  84.54 

Water,  ......  12.00 

99.39 


This  specimen  contains  59.17  per  cent,  metallic  iron. 


Section  IX. 

Analyses  of  Iron  Ores  from  Formation  XI. 

Iron  Ore  from  Hopewell  Furnace,  from  old  Bank,  on  north  side  of 
the  river.  The  best  kind  used  from  this  opening,  occurs  near  the 
contact  of  F.  X.  and  F.  XI. 

DESCRIPTION. 

Nodular,  geodiferous;  surface  coated  with  a pinkish  deposite — in- 
teriorly by  a velvet  like  oxide. 
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Composition  in  100  parts: 


Silica  and  insoluble  matter. 

82.1 

Alumina,  .... 

2.5 

Peroxide  of  iron. 

60.0 

Lime,  .... 

0.5 

Manganese,  - 

a trace. 

Water,  .... 

4.5 

Loss,  .... 

- 0.4 

100.0 

This  specimen  contains  42.0  per  cent,  of  metallic  iron. 

Iron  Ore  from  a vein  in  a tunnel  in  Terrace  mountain,  Hopewell 
Furnace.  Occurs  near  the  contact  of  F.  X.  and  F.  XI. 

DESCRIPTION. 

Massive,  compact ; fracture  conchoidal ; lusture  dull ; color,  choco- 
late brown. 

Composition  in  1 00  parts : 

Silica  and  insoluble  matter,  - - - 2.30 


Alumina,  a trace. 

Manganese,  a trace. 

Peroxide  of  iron,  ------  84.00 

Water,  ......  13.50 

Loss,  0.20 


100.00 


This  specimen  contains  58.8  per  cent,  metallic  iron. 


Iron  Ore  from  Ralston,  Lycoming  county,  (upper  part  of  the  bed.) 

DESCRIPTION. 

Spathose;  texture  somewhat  laminated;  siliceous;  color  ash  grey. 
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Composition  in  100  parts: 

Silica  and  insoluble  matter,  - - 28.80 

Alumina,  -------  1.00 

Protoxide  of  iron,  -----  41.22 

Lime,  -------  0.50 

Carbonic  acid,  -----  24.00 

Water,  -------  4.20 

Loss,  -------  0.28 


100.00 


This  specimen  contains  32.06  per  cent,  metallic  iron. 


Iron  Ore  from  the  upper  part  of  a bed  in  W^estPIill,  Johnson  s creek, 

Blossburg. 

DESCRIPTION. 

Spathose;  texture  somewhat  laminated;  color,  light  grey,  with  faint 


pink  hue  ; highly  siliceous. 

Composition  in  100  parts: 

Silica  and  insoluble  matter,  - - - 66.80 

Alumina,  -------  0.50 

Protoxide  of  iron,  - - ■ - - 18.54 

Carbonic  acid,  ------  11.30 

Manganese,  - - - - - - a trace. 

Water,  - - - . - - - 2.56 

Loss,  - - - - - - - 0.30 


100.00 


This  specimen  contains  only  14.42  per  cent,  metallic  iron. 


Iron  Ore  from  the  bed  at  Astonville,  Frozen  run,  Lycoming  county. 

DESCRIPTION. 

Light  grey,  mottled ; consists  of  minutely  crystalline  carbonate  of 
iron  ; of  a pinnkish  yellow  color,  sometimes  velvet  like. 
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(Jomjiosition  in  1 00  jparts  ; 

Silicafand  insoluble  matter,  - - - 28.7 


Alumina,  0.8 

Protoxide  of  iron,  .....  42.2 

Carbonate  of  lime, 0.6 

Carbonic  acid,  ......  25.8 

Water,  . - . . . . .1.5 


99.6 

This  specimen  contains  32.8  per  cent,  metallic  iron. 

Iron  Ore  from  the  lower  band  of  Red  Shale,  F.  XI.,  Farrandsville, 

Lycoming  county. 

DESCRIPTION. 

Color,  purplish  red;  compact,  dense,  nodular,  and  very  slightly 


crystalline. 

Com'position  in  100  'parts: 

Silica  and  insoluble  matter,  ....  25.6 

Alumina,  ......  ,3.6 

Peroxide  iron,  ......  68.4, 

Carbonic  acid  and  water,  - . - 2.0 

Lime,  ......  a trace. 

99.6 


This  specimen  contains  47.88  per  cent,  metallic  iron. 

Section  X. 

Analyses  of  Iron  Ores  from  the  Coal  Measures,  F.  XIII.,  [Anthra- 
cite Coal  Region.) 

Iron  Ore  from  Pottsville,  from  a bed  of  huge  balls,  in  a tunnel  run. 
ning  north  from  the  Gate  vein. 

DESCRIPTION. 

Texture  compact,  and  close  grained;  fracture,  slightly  conchoidal; 
color,  slate  blue;  feel,  slightly  unctuous;  breaks  into  irregular  shaped 
masses,  which  are  covered  at  the  surfaces,  of  contact  with  thiffi 
plates  of  white  siliceous  matter. 
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Compositio?i  in  100  parts: 
Carbonate  of  iron, 

Carbonate  of  lime,  - 
Carbonate  of  magnesia. 
Alumina, 

Silica  and  insoluble  matter,  - 
Carbonaceous  matter. 

Water,  .... 

- 80.85 

1.00 

- 3.86 
2.06 

- 9.08 
1.02 

- 2.00 

99.87 

This  specimen  contains  39.09  per  cent,  metallic  iron. 


Iron  Ore  from  the  Tunnel  of  the  North  American  Works,  Potts- 

ville. 


DESCRIPTION. 

Compact;  texture,  rather  coarse  grained;  feel  unctuous;  inter- 
spersed with  irredescent  spots  ot  Iron  Pyrites. 


Qompo&ition  in  1 00  iKirts : 

Silica  and  insoluble  matter. 
Alumina, 

Carbonate  of  iron, 
Carbonate  of  lime. 
Carbonate  of  magnesia. 
Manganese,  - 
Sulphur,  - 
Water, 

Carbonaceous  matter. 


- 50.80 

2.80 

- 39.82 

1.00 
2.35 
a trace. 

- a trace. 

2.00 

1.20 


99.97 


This  specimen  contains  19.21  per  cent,  metallic  iron. 


Iron  Ore  from  the  outcrop  of  a bed  next  below  the  ffabbit  hole  \eixi, 
Eyre  tract,  Pottsville. 

DESCRIPTION. 

Occurs  in  oval  lenticular  shaped  masses,  exieinal  structure,  con- 
centric; color,  dull  brown;  internally,  slaty  blue. 
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Compo&ition  in  100  j)arU  : 

Carbonate  of  iron,  - , - . . 65.30 

Oxide  of  manganese,  - - - - a trace. 

Alumina,  ......  3.20 

Carbonate  of  lime,  ....  i.50 

Carbonate  of  magnesia,  ....  1.60 

Silica  and  insoluble  matter,  ...  25.00 

Organic  matter,  .....  1.22 

Water,  ......  i.50 


90.32 


This  specimen  contains  32.6  percent,  metallic  iron. 


JaoN  Ore  from  the  outcrop  of  a bed  found  ten  feet  below  a seam  of  \ 
coal,  opened  by  B.  Patterson,  Pottsville. 

DESCRIPTION. 

Irregularly  rounded  mass,  very  hard;  color,  light  slate  blue  ; 


highly  siliceous. 

Composition  in  parts: 

Carbonate  of  iron,  .....  67.80 

Carbonate  of  manganese,  ....  I.OO 

Carbonate  of  lime,  .....  0.39 

Carbonate  of  magnesia,  - - - a trace. 

Alumina,  ......  1.30 

Silica  and  insoluble  matter,  ....  29.00 

Water,  .......  0.50 


99.99 


This  specimen  contains  33.9  per  cent,  metallic  iron. 


Iron  Ore  from  M‘Carty’s  Tunnel,  Pottsville. 

DESCRIPTION. 

Irregular  rounded  mass,  somewhat  micaceous;  feel,  slightly  unc- 
tuous; color,  slate  blue,  and  in  centre  a little  irridcsccnt. 
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Composition  in  100  parts; 

Peroxide  of  iron,  - - • - - 19.36 

Carbonate  of  iron,  ....  26.02 

Manganese,  ......  a trace. 

Alumina,  ......  2.08 

Carbonate  of  lime,  .....  0.07 

Carbonate  of  magnesia,  ....  4.04 

Silica  and  insoluble  matter,  - - - 46.40 

Water,  ......  I.OO 


98.97 

This  specimen  contains  26.39  per  cent,  metallic  iron. 


Iron  Ore  from  one  of  several  bands  near  the  end  of  Mann  and  Wil. 
Hams’  Tunnel,  Pottsville. 

DESCRIPTION. 

Texture,  compact  and  close  grained;  aspect,  earthy;  fracture, 
slaty;  surface,  smooth ; feel,  unctuous;  color,  slate  blue. 

Composition  in  \0Q  parts; 


Carbonate  of  iron. 

72.00 

Manganese,  - 

a trace 

Carbonate  of  lime,  - 

2.08 

Carbonate  of  magnesia. 

1.52 

Alumina,  .... 

1.60 

Silica  and  insoluble  matter. 

21.50 

Carbonaceous  matter. 

- 1.00 

Sulphur, 

a trace. 

Water,  . . . . 

3.0 

100.00 

This  specimen  contains  36  per  cent,  metallic  iron. 

Iron  Ore  from  a bed  south  of  the  false  Salem  vein,  Guinea  Hill,  on 
Market  street,  Pottsville. 

DESCRIPTION. 

Irregular  nodular  mass,  compact  interiorly;  on  surface,  brittle  and 
somewhat  laminated;  color  interior,  slate  blue;  surface,  ochreous 
brown  ; aspect,  earthy  and  micaceous. 
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Comfosidon  in  YQ’d  parts: 

Peroxide  and  carbonate  of  iron,  - - - 56.20 

Alumina,  2.80 

Manganese, a trace. 

Carbonate  of  lime,  ....  a trace. 
Carbonate  of  magnesia,  ....  o.80  ^ 

Silica  and  insoluble  matter,  - . . 39.30 

Carbonaceous  matter,  ....  o.50 

Water, 0.20 


99.80 


The  proportion  of  metallic  iron  in  this 

specimen  is  32.48  per  cent. 

Iron  Ore  from  a bed  behind  a barn  on  Guinea  Hill,  Pottsville. 

description. 

Similar  to  the  above,  except  that  the  external  portion  is  more  dis- 

tinctly  laminated. 

Composition  in  100  quarts; 

Peroxide  and  carbonate  of  iron,  - 

63.3 

Alumina,  .... 

2.8 

Lime,  . . . . . 

* a trace 

Carbonate  of  magnesia,  . 

1.4 

Silica  and  insoluble  matter, 

32.0 

Water,  ..... 

0.4 

99.9 

This  specimen  contains  30.66  per  cent,  metallic  iron. 

Iron  Ore  from  Pottsville,  from  a collection  of  veins  near  the  north 
end  of  Mann  and  Williams’s  tunnel. 

DESCRIPTION. 

Texture,  compact  and  close  grained ; aspect,  earthy ; fracture, 
slightly  conchoidal;  feel,  little  unctuous;  color,  slate  blue. 


241 


Composition  in  100  parts  : 

Silica  and  insoluble  matter,  - - - 15.00 

Alumina,  2.60 

Peroxide  and  carbonate  of  iron,  ■ - 79.20 

Lime,  a trace. 

Magnesia,  - - - - - - a trace. 

Manganese,  .....  a trace. 
Water,  1.60 

Carbonaceous  matter,  ....  - 1.30 


99.70 


This  specimen  contains  2.84  per  cent.,  metallic  iron. 

Iron  Oef,  from  a bed  behind  a barn  on  Guinea  hill,  north  of  the 
false  Salem ; vein,  fourteen  inches  thick. — Pottsville. 

DESCRIPTION. 

Texture,  compact;  close  grained;  fracture,  slightly  conchoidal; 
aspect,  earthy;  color,  slate  blue;  feel,  smooth  and  unctuous. 


Composition  in  100  parts: 

Silica  and  insoluble  matter,  - - - 21.00 

Alumina,  1.60 

Peroxide  of  iron,  .....  44.64 

Insoluble  carbonaceous  matter,  - - .1.00 

Lime,  0.70 

Magnesia,  0.70 

Carbonic  acid,  .....  27.05 

Water,  - - - - - - - 1.40 


99.54 


This  specimen  contains  34.72  per  cent,  metallic  iron. 

Iron  Ores  of  the  Bituminous  Coal  Measures. 

Iron  Ore  from  the  “Deal  Bank,”  one  mile  south  of  Shippenville, 
Clarion  county.  (Buhr-stone  ore.) 

DESCRIPTION. 

Hematitic;  cellular;  interior  cells  coated  with  small  crystalline 
oxide;  color,  purple  brown. 


16 
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Composition  in  1 00  parts : 

Silica  and  insoluble  matter,  - - - 2.81 

Alumina,  a trace. 

Peroxide  of  iron,  . . . . . 83.00 

Sesqui-oxide  of  manganese,  - - 2.00 

Water,  12.50 


100.31 


The  proportion  of  metallic  iron  in  this  specimen,  is  58.1  per  cent. 


Jeon  Ore  from  the  land  of  Mr.  M‘Ginnis,  used  at  Porterfield’s  Fur- 
nace, Clarion  county.  (Buhr-stone  ore.) 

DESCRIPTION. 

Hematic,  slightly  cellular ; color,  purplish  brown. 

Composition  in  100  parts: 


Silica  and  insoluble  matter. 

5.30 

Alumina,  .... 

a trace. 

Peroxide  of  iron. 

79.20 

Sesqui-oxide  of  manganese,  - 

1.00 

Water,  . - - . 

14.00 

99.50 

This  specimen  contains  55.44  per  cent,  metallic  iron. 


Iron  Ore  from  the  land  of  Mr.  M‘Ginnis,  used  at  Porterfield’s  Fur- 
nace, Clarion  county.  (Buhr-stone  ore.) 

DESCRIPTION. 

Irregular  shaped ; nodular,  with  a dense  nucleus  enveloped  by  a 
laminated  and  concentrive  crust ; color,  reddish  brown ; structure, 
somewhat  oolitic. 
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■Composition  in  100  parts: 


Silica,  .... 

21.50 

Alumina,  ...  - 

0.70 

Peroxide  of  iron, 

45.04 

Carbonic  acid,  - 

- 25.30 

Carbonate  of  lime,  - 

1.78 

Carbonate  of  manganese. 

- 1.00 

Water,  ...  - 

4.00 

99.68 

This  specimen  contains  35.03  per  cent,  metallic  iron. 


Ieon  Ore  from  Rockland  Furnace,  Venango  county,  (Nodular,  or 

Ball  ore.) 

DESCRIPTION. 

Texture,  hard  and  compact;  nodular;  fracture,  somewhat  con- 
choidal ; color,  dark  slate  blue — externally  brown. 


Composition  in  100  parts: 

Carbonate  of  iron,  .....  79.90 

Carbonate  of  lime,  ....  2.60 

Oxide  manganese,  .....  05 

Alumina,  ......  .50 

Silica  and  insoluble  matter,  ....  14.80 

Organic  matter,  .....  a trace. 

Water,  .......  2.00 


99.85 


This  specimen  contains  38,05  per  cent,  metallic  iron. 

Ikon  Ore  from  the  land  of  Joseph  Kutcher,  Clarion  county,  (Buhr- 

stone  ore.) 

DESCRIPTION. 

Spathose;  texture,  compact;  fracture,  conchoidal ; color,  bluish 
grey. 
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Comioosition  in  100  'parts: 

Cai’bonate  of  iron,  .....  76.30 

Alumina,  ......  l.OO 

Carbonate  of  lime,  .....  6.00 

Silica  and  insoluble  matter,  - - - 13.30 

Oxide  of  manganese,  .....  50 

Water,  ......  2.00 


99.10 

The  proportion  of  metallic  iron  in  this  specimen,  is  59.03  per  cent. 

Iron  Ore  from  the  land  of  Joseph  Kutcher,  Clarion  county,  (Buhr- 

stone  ore, 

DESCRIPTION. 

Texture,  soft  and  porous;  fracture,  irregular ; aspect,  earthy ; color, 
dull  red,  speckled  with  white  spots. 

Composition  in  100  'parts  : 

Peroxide  of  iron,  and  - - - - } r.. 

’ \ 87.04 

Carbonate  of  iron,  ....  ^ 

Alumina,  .......  05 

Carbonate  of  lime,  .....  4.06 

Silica  and  insoluble  matter,  ....  5.08 

Water,  .......  1.05 


99.08 

This  specimen  contains  54.14  per  cent,  metallic  iron. 


Iron  Ore  from  Lucinda  Furnace,  (Hughes’s)  Clarion  county,  (Buhr- 

stone  ore.) 

DESCRIPTION. 

Structure,  geodiferous,  cellular;  walls  composed  of  imperfectly 
crystallized  haematite;  interior  of  cells  coated  with  a firm  ochreous 
deposite;  color,  chesnut  brown. 
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Compositio7i  in  parts; 

Silica  and  insoluble  matter, 

Alumina,  - - - - 

Peroxide  of  iron, 

Sesqui-oxide  of  manganese,  - 
Water, 

99.29 


This  specimen  contains  54.75  per  cent,  metallic  iron. 


4.80 
0.54 
78.22 
- 1.50 

14.20 


Iron  Ore  from  Phipp’s  Furnace,  Scrubgrass  township,  Venango  coun- 
ty, (ball  ore.) 

DESCRIPTION. 

Texture,  hard,  compact ; fracture  conchoidal;  somewhat  nodular; 
interior,  slate  blue — outside  brown. 


Composition  in  100  parts  : 

Peroxide  of  iron  and  carbonate  of  iron,  96.00 

Manganese,  ------  a trace. 

Alumina,  ------  0.50 

Lime,  ------  a trace. 

Silica  and  insoluble  matter,  - - - 2.10 

Organic  matter,  - - - - - a trace. 

Water,  ------  1.00 


99.60 


This  specimen  contains  41.3  per  cent,  metallic  iron. 


Iron  Ore  from  Hickory  Furnace,  Butler  county,  (Buhr-stone  ore.) 

DESCRIPTION. 

Nodular,  cellular;  walls  of  cells  composed  of  crystallized  hmmatite 
and  lined  with  a rich  velvet  like  oxide;  color,  bright  chesnut  brown  ; 
surface  coated  with  a thin  argillaceous  crust. 
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Composition  in  100  parts: 


Silica  aud  insoluble  matter. 

- 20.0' 

.Alumina, 

. 1.8- 

Peroxide  of  iron. 

65.2 

Peroxide  of  manganese, 

. . . . 1.5 

Water,  .... 

11,0 

99.5 

The  amount  of  metallic  iron  in  this  specimen,  is  45.64  per  cent. 
Ikon  Ore  from  Madison  Furnace,  Clarion  county,  (Buhr-stone  ore.), 

DESCRirXION. 

Externally  cellular;  interior  compact;  color,  mass  dull  brown— 
of  surface,  ochreous;  aspect,  siliceous. 

Ccmpo?,ition  in  100  parts: 


Silica  and  insoluble  matter, 

7.7 

.Alumina,  . . . . 

3.6 

Peroxide  of  ii’on, 

76.1 

Lime  and  magnesia, 

- - traces. 

W ater,  ...  - 

12.5 

99,9 

This  specimen  contains  53.27  per  cent,  metallic  iron. 

Bog  Iron  Ore  from  Smullen’s  Furnace,  Venango  county. 

DESCRIPTION. 

Soft,  earthy,  pulverulent;  color,  rich  brown  yellow;  finely  pow-. 


(lered,  color  more  brilliant — Bog  ore. 

Composition  in  100 parts: 

Silica  arid  insoluble  matter,  - - - 3.8 

Alumina,  a trace. 

Peroxide  of  iron,  ....  - 80.12 

Oxide  of  maganese,  .....  0.50 

Water,  .......  13.00 

Organic  matter,  .....  2.00 


99.42 


This  specimen  contains  56.07  per  cent,  metallic  iron. 
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Bog  Iron  Ore  from  Hickory  Furnace,  from  M‘Cullum’s  bank,  Butler 

County. 


DESCRIPTION. 

Brittle,  earthy  mass;  containing  thin  plates  of  imperfectly  crystal 
lized  haematite ; color,  bright  cinnamon  brown — Bog  ore. 


Comjjosition  in  100  parts: 


Silica  and  insoluble  matter. 

4.8 

Alumina,  .... 

- a trace. 

Peroxide  of  iron. 

78.6 

Oxide  of  manganese,  - 

0.4 

Oi'ganic  matter. 

.2.0 

Water,  .... 

14.0 

99.8 

This  specimen  contains  55.02  per  cent,  metallic  iron. 


Iron  Ore  from  Bear  Creek  Hill,  Blossburg,  Tioga  county. 

DESCRIPTIOJ{. 

Color,  mottled,  reddish  and  grey;  structure,  compact,  granular,. 


oolitic;  in  some  parts  crystalline. 

Composition  in  100  parts: 

Carbonate  of  iron,  . . - . . 44.79 

Peroxide  of  iron,  ....  - 8.41 

Carbonate  of  manganese,  ....  0.88 

Carbonate  of  magnesia  and  a little  manganese,  1 .99 

Alumina,  .......  0.34 

Silica  and  insoluble  matter,  - . . 37.28 

Water,  .......  6.23 


99.92 


The  proportion  of  metallic  iron  in  this  specimen  is  27.05  per  cent. 
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Iron  Ore  from  a part  of  the  same  bed  with  the  above — Blossburg. 

DESCRIPTION. 

Occurs  in  elongated  nodules ; color,  dingy  brown  externally — ochrey 
within;  breaks  by  concentrive  layers;  soft  and  somewhat  earthy; 
speckled ; showing  a tendency  to  an  oolitic  structure. 


Ccymposition  in  100  parts: 

Peroxide  of  iron,  ....  - 26.69 

Oxide  of  manganese,  ....  0.32 

Magnesia  with  a minute  trace  of  manganese,  0.44 
Alumina,  .......  1.88 

Silica  and  insoluble  matter,  ....  59.36 

Water,  .......  10.52 


99.21 


'fhe  proportion  of  metalic  iron  in  this  specimen,  which  is  a fair 
average  of  the  class  of  ores  to  which  it  belongs,  is  only  18.51  per  cent. 


Section  XI. 

Analyses  of  Iron  Ores  from  the  Middle  Secondary  Red  Sandstone 

Formation. 

Magnetic  Iron  Ore  from  Daniel  Feglie’s  mine,  Boyerstown,  Cole- 
brookdale  township,  Berks  county. 

DESCRIPTION. 

Color,  dark  dull  grey,  approaching  black,  with  glimmering  crystal- 
line points;  powder,  black;  shows  a very  slight  effervescence  by  an 
acid;  contains  some  green  chloritic  clay;  acts  on  the  magnetic  needle; 
occurs  in  a vein  in  the  red  shale,  near  its  contact  with  the  primary 
rocks  of  the  South  Mountains. 
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Composition  in  1 00  parts  : 

Magnetic  oxide  of  Lroii,  ....  86.67 

Aluiiiina,  1.36 

Carbonate  of  lime,  .....  0.80 

Magnesia,  ......  2.60 

Silica  and  insoluble  matter,  - - - 7.72 

Water, 0.80 


99.95 


The  proportion  of  metallic  iron  in  this  ore  is  62.22  per  cent. 

Magnetic  Iron  Ore  from  the  Warwick  mine,  near  Morgantown, 

Berks  county. 

DESCRIPTION. 

Color,  black  ; lustre,  metallic,  but  rather  dull ; contains  numerous 
cavities,  the  walls  of  which  are  coated  with  ferruginous  and  talcose 
matter,  and  with  perfect  crystals  of  oxydulated  iron,  in  rhombic 
dodecahedrons  ; the  ore  possesses  magnetic  polarity. 

Composition  in  1 00  po.rts : 

Magnetic  oxide  of  iron,  - - - - 97.61 

Alumina,  ......  a trace. 

Silica  and  insoluble  matter,  - - - 1.69 

99.30 


The  proportion  of  metalic  iron  in  this  specimen,  is  ,70.19  per  cent. 
No  titanic  acid  could  be  detected  in  it. 


Magnetic  Iron  Ore  from  Cornwall  mine,  Lebanon  county. 

DESCRIPTION. 

Nearly  black;  aspect  dull,  with  brilliant  points;  Somewhat  cellular ; 
the  little  cavities  containing  small  oxtohedral  cry'stals  of  the  magnetic 
oxide.  They’-  contain  also  a whitish  asbestiform  mineral.  The  ore 
possesses  magnetic  polarity.  The  water  which  it  shows  by  analysis, 
is,  probably,  only  hygrometric. 
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Composition  in  1 00  parts : 

Magnetic  oxide  of  iron, 

- 97.99 

Alumina, 

0.84 

Silica  and  insoluble  matter. 

0.24 

Water, 

0.12 

99.19 

This  specimen  contains  70.34  per  cent,  metallic  iron. 


Section  XII. 

Analyses  of  Cast  Irons. 

Cast  Iron,  manufactured  from  the  fossiliferous  ore  of  Montour’s 
Ridge,  near  Bloomsburg,  Columbia  county,  at  Esther  Furnace. 

DESCRITTION. 

A full  grey  soft  iron,  uniformly  and  rather  coarsely  crystalline. 


Composition  in  parts  : 

Pure  iron,  ..... 

Silicium,  ..... 

Aluminium,  ..... 

Manganese,  .... 

Carbon,  ..... 

- 96.100 

0.100 

a mere  trace. 
0.224 
3.500 

99.924 

Cast  Iron  manufactured  at  M‘Nichols’s  Furnace,  near  Kittanning, 
from  the  Buhr-stone  ore  of  Armstrong  county. 

DESCRIPTION. 

A soft  grey  metal,  of  an  uniform,  well  developed  crystalline  graiiir. 


Composition  in  100  p>arts  : 

Pure  iron,  ......  89.63 

Silicium,  5.44 

Aluminium,  ......  0.65 

Manganese,  - - - - - - 0.12 

Carbon,  ......  3.90 

Phos.  and  sulphur,  ....  traces. 


99.74 
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Miscellaneous  Substances. 

Analysis  of  a Cadmia,  or  incrustation  on  the  in-walls  of  Mary 
Ann  Furnace,  belonginsc  to  Whitehill  and  Ellis,  Cumberland  county. 

Composition  m 100  parts  : 


Oxide  of  zinc, 

92.48 

Oxide  of  lead. 

, - - - 6.48 

Peroxide  of  iron, 

1.00 

Carbonaceous  matter. 

..  - - a trace. 

99.96 

It  manifested  scarcely  a trace  of  either  sulphur  or  manganese,  nor 
could  oxide  of  cadmium  or  any  other  metallic  matter,  except  those 
shown  above,  be  detected.  Incrustations  of  this  nature  are  not  unfre- 
quent in  furnaces,  and  when  originally  noticed,  received  the  name  of 
cadmia. 


CONCLUSION. 

Besides  the  extensive  suite  of  iron  ores  here  presented,  we  have 
analysed  an  equally  numerous  series  of  Coals  and  Limestones.  The 
relation  which  these  several  substances  mutually  possess,  as  the  three 
great  essentials  in  the  manufacture  of  iron,  renders  the  precise  deter- 
mination of  their  chemical  nature  in  each  instance,  a point  of  high 
practical  importance  to  a leading  branch  of  our  domestic  industry.  1 
am,  therefore,  conducting  a systematic  chemical  investigation,  into 
the  properties  of  all  our  ores,  fuels  and  varieties  of  flux  employed, 
intending  to  extend  the  inquiry  to  the  several  kinds  of  cast  and  male- 
able  iron  which  our  State  produces.  As  much  preliminary  labor  is 
to  be  encountered  before  this  portion  of  our  researches  will  be  in  a 
condition  for  publication,  I shall  postpone  all  general  conclusions  con- 
nected with  the  several  circumstances  affecting  the  quality  and  quan- 
tity of  iron  afforded  by  different  ores,  until  the  opportunity  is  furnished 
me  for  discussing  this  subject  at  large,  in  the  pages  of  my  final  report. 
Let  me,  in  the  mean  while,  however,  allude  to  one  obvious  and  impor- 
tant fact,  the  discrepency  in  the  amount  of  iron  here  shown  to  exist 


252 


in  our  ores,  compared  with  that  which  they  produce  when  smelted  by 
the  methods  in  common  use.  With  a few  exceptions,  the  charcoal 
furnaces  of  this  State  do  not  get  from  the  ore  more  than  about  40 
per  cent,  metallic  iron,  and  many,  not  more  than  33  per  cent. — 
whereas,  it  appears  from  the  foregoing  analyses,  that  a large  class  of 
the  ores  employed,  contain  more  than  50  per  cent  of  metal.  This 
serious  waste  is  mainly  attributable,  I conceive,  to  the  use  of  furnaces 
of  too  small  a size,  to  too  weak  a species  of  fuel,  but  especially,  to  too 
feeble  a blast:  circumstances  all  tending  to  cause  a heat  insufficient 
for  the  thorough  reduction  of  the  ore. 

Respectfully  submitted, 

HENRY  D.  ROGERS. 


\ 


Philadelphia,  February  1,  1840. 
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